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. X Aj^ia-aJ! 4_iliJI ^gi 5 AAaJI ^gJJ y 4A^ja-aJ! 4_jlkJ! (_g j"l ^ a ^ 

: jLLVI -4 || 

| 

yj_*-a jlial jj-ajAa i_u£j LaAiaA ^gASAliJI Jalakall dlljLuk^lj Cll^yLmjlt ^AVum ^ 

j 


.<11^. JlLaJ jLai-a <_]^3 x<—y <_)1 jjjoi]I jjlS (JLa. ^g5 Clll jLoi-a V jl Lai q > u ^ 



| . 

. 1= 1, n J£j 4]L < ■ _ il£j j | 
: i jjIaSI -6 ^ 

jl I^LlIa ^jAajJj 4jjlj <aJala ^-a ^gASAlSI JaJakall jj-a <aJaLa <_Jjaaaj ^AkLoA ^ 

. I-&4! _)3sJI Al jJI AiialaJI ^gi i S^)^JI jl ^3^1 tJ-aSJj ^ 

s j 






























































; 4JLx%4 
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A j'^.V^l djUaJa^-All j CIjLlq jjl jiJI 1*1x11 ^)-gLuj # ^ ^ 

? Affi.fill dlld?-L,all 4_iujjjijj| ^ La -4-4 ^ 

; (_^Aj 4..)fl9-V.i" dl Lilvs .nil A )uin^) ^l^il 4 ju jl - 1 ^.jj ^ 

(Simple sequential Flowchart) Ln.nll ^Anll dLkLd* -1 ^j 

( Branched Flowchart) ^ jiill dlkkd> -2 | 

( Loop Flowchart) Lu^nll jl j£ill dlkkd> -3 | 

( Nested - loop - Flowchart) dl J j£ 4I dlkkd -4 ^jj 

(Simple sequential Flowchart) dlkkd> -I- 4-4 

Li_a LajJ j dl _jl jl dl jl j£4l j die. ^)S!i]l i^ya jill I jl& jld 

: .1*11 J141I aIj \ 


1 

f aLI^ 


1 j 1 




START 


' 


Event a 

1 


Event b 


f 

Event c 


v 


STOP 
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l^xll ^)-aLuJ . ^ ^ 

: /3/Jli.J 

~i 

j\j (JlloJI ji. j f -L».lo-a (Jijlli] ^.aailll Jraira.'N.xJl ^ 
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A j CjUajjl jaJl 1*1x11 ^)-gLuj # ^ ^ 

: /4/ JliLsJ 






K 

f-^tj)\ j R Ia jiaS I_'ft^aj S^jE 4*sl m.aj Jaia^a l_jl m~s jj-a 1 Vl^a'l t_u£l ^ 

3 




, <1Loia] 1 L? .a9..1j]l Jala^a]l 

W-i ^1 

PIE = 3.14 <^5 -2 1 

A = PIExR 2 aEU- 4 j> (A ) ^UUJI siua.1 -3 | 

C = 2xPffixR 2UJ**1I (C ) VmJI ^lu^l -4 { 

Jaoa^all j AaLuiaII qa <_]£ £jla! — 5 | 

<-S3jJ ~6 ^fj 

: r i 



12 



















































A j'^.V^l dlUaia^-A]l j CjLlq jjl jiJI 1*1x11 ^-aLu: . ^ ^ 

: ( Branched Flowchart) p jfifl ciilkLi^ -2~4~4 ^ 

■liajj ^ (jllijLil lilliAj jj£l jl (jjjLii. (jjj <L_ialLa jl 3 UjI jj]l I3& 

Jj® ^ 

• ujj Jj2 _ l 

. ClAc. jij Cl2ilj jj jl jij —2 | 

: J, <1 4*1! JUJIj 

I 







: /5/ 

a3& a JJjliii Ailiial (jjlljuaS 1 £3.3 -ls^)j lijt AiL—al £-a ^*Ja-a ^3 4_i^.j JjLij (Jlxa (j^aLllui ^ 


; CllljjijJI ^Hui <JLaJI ^ 

I 4-Lajjl^a2l ^ 

• “I 

. J) lJa ill -2 

. (jlS-a jlii^.1 — 3 

L_lUa — 4 

. Jijljj — 5 

* * a^llLojl 0 

? iiilfax.1 J a-li^. 4-a.liJI <_Ja —7 

10 ajla^J' ^Jj l_ia 3 I V] J £jlj (jlS 131 — 8 

. (2*lxlS (jjjjjlflj ^3.3 —9 
. a jjjlalt £3.1 — 10 




5 J' 


-lli-a — 1 1 


. -12 


13 

































































J CjUaJj! jLl\ \^xl\ ^aLu: # ^ ^ 

: /6/ JHo 

; 4_Jll]l 4j.sl*_4l Jjij ^jj-a3^)] 4-.uaJoC.Vl ^-auaJl 4_ajl (jua 1 n5.a'l ^^ull 4_uaJ)jl jiaJl t_ij£l ^ 

MAX = max ( A , B ) | 

. ^.aajjJl JraJo.'ii.aJl ^jaijl ^ | 

I 4_lo jjl j^Jl ^ 

J 




4_iiaii]l L-J UU^.^'1 


1- 

2 - 

3- 

4- 

5- 

6 - 
7- 


START 

READ ( A , B ) 

IF A>B GOTO 4 ELSE GOTO 5 
LET MAX = A AND GOTO 6 
LET MAX = B 
PRINT MAX 
STOP 
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A j CIjLlq jjl jaJl 1*1x11 ^)-gLuj . ^ 

: ( Loop Flowchart ) -k^I' Jjgfl dlkkd^ -3-4-4 ^j 

E-lC. g-aljjfSI ^gi Cl \\ iC»\l ^ja 4-C. C)A,y.A jl 4_ilaC. a-lLc-V Clll-loJa-^.^]! ^ja £-jill ^tiaj ^ 

: ^gL LaS LgJ |»L*J! (_J£jCJI j dilj-dl C> JAC. J \^^A (I 

a 


! 






! 

: /7/ ► 

(R)=u »L^ UjlUal uL^i jjljJ (jx 4c- ja ^ a ! JaJa^all j 4^.Loia 1I l.'1 j.d-s 4_LaJ)jl^k. (■ -ijS' 

( /4/ & JIU Jc ) ►< 

,J 



L 1- Begin 

f 2- Read (R) 

< 3- Let A= 3.14*R 2 

\ 4- Let C= 2*3.14*R 

f 5- Write ( A ,C ) 

4 6- More Circles ? If Yes Goto (2) Else Goto (7) 

\ 7- End 
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A djUaJa^-All j CIjLlq jjl jiJI l^xll ^)-gLuj . ^ ^ 

^ : ( Counter ) jb*jl ^( 

^ 4 -UunIa jLoj^U -l*il < ; lLa,C- j (jLiai^l (j-a j 2 i£ ^ -l*il ^j LlljjaiLaJl £t-al jjll ^ ^llaj ^ 


^ .1x11 ^jJaluul aLxii: 4_i}*-a Cllljlaa. 4Cua.ilil ^-liaj i—luilaJI (jl V] 4jl-ia. <_D^a. sj-aj £-a 1 g nCN ^j 

I Laj dll jiajill aCA -1-laj (jl (jLajj | 

j«' .all UjLowi .ll .1x11 (J»^' — 1 
: .la.lj .ill j <1 4-oi.lall 4-iuaJ! (_£jLuh -ll-lxll o.lj.laJ! 4.^jail (_Jxa.l — 2 

1 + ( Laj.iall ) J-ixll LojS = ( a-ii-iaJ ) i-ixil LaJi 

( 2 ) ajja-k.il (j^s pl-liil dlljJa-k.il jj£ — 3 


I 






: /8/ Jlii* | 

^aaCljl iala-k-all |ajoijlj IglllxJj^ij 100 J] 1 (j^s 4_ixA±lall ll-lcNl 4c.l±la 4_ixijjlja. L-iiSl ^1 

. i. _ui ~i.aH ^j 

: V* jj' J=^' ^ 

! 


1- START 

2- Let 1 = 0 

3- Let 1 = 1+1 

4- Let J = Ixl 

5- PRINT (I, J ) 

6- If I = 100 Goto (7) Else Goto (3) 

7- STOP 


18 






































































A j^.Vill dlUaia^-A]l j CIjLlq j 1*1x11 j-aLo: . ^ 

: A-lSLaJ^l | A-Uils>.x.\' ^ 

4.1_-C-Vl jj_ a ajjj£ Ac-j^a-a £-aa. J] (jLla.VI (j-a J& J L-lmlaJt £t-al^)J J ^liaj ^ 

^ J j-aVl iilS2£ j c ^\1 3—i dlLaSilc. (J^*-a ijinl (jl di^jj Lade. S4jLa3 ( Adi*-a ajAlla JlLaj JlSl ^j 

| (jjj -A*da ^l-ladaiLi dlSi LliS-ajj ^-aaJI Ajla*...i L-uAaJl -id^ (jl 1 nSr. L-La-i ASLaJl aiA ( 

| j_3j dJ_Si Jlj ( ^a^all ^ JL<i2*V' Jl jA jjMj AjL-aai~i (_^iSI jjilaSl LaA-laJ (jdlil | 

I 


: <2tiSl dil J*kSl ( 

- ►! 

LljLoia ^..-a'N. -aSl (J*J — 1 J 


^lidall a.1^.1 j A-aj3 Jd4 ~2 

J ^lidalS AldJLail A-<uaSl dl j aJ A .a vVill A^uaSl (_£jLdi ^a^alS a-li-ljl A-aJI (J*J — 3 
jdtilaiS <S j*..la A-aj3 + A_aj.liSl ^aa^aSl A-aj3 = a-li-ljl ^aa^aSl A-aj3 (jl 

Adliill a jS-i-s SI (j-a eljdjl ~4 


I 




: 191 Jti>j 


i _uni ~i.aH JadiS! JalaadaSl ^joJj 20 Jj 1 (j-a JsJM ^ j»-a>-a -ll^-iV A-LajJ jd. L_ij£l 

. A-^.jjS-i.aH aJIuiaIS ^ 

I A-LajjljiJl Wj 

kl-1 ^ 


I = 0 j sum = 0 £da -2 

a Ja.^.11 Jl l_ia21 VJ J 4 ajiaaJl Jj l_ia21 j ^ x - 1 j (I < ' = 20 ) JaJoSl L_ll_^. jjlS 14 — 3 

6 

1 = 1+1 j sum = sum + I £-da -4 
3 aJaaJl Jl l_ia4 — 5 
sum ^j^ail t_uSI -6 
<—aSjJ -7 


20 


























































A Vi 11 (.** )\ J^J-vn.qII j dlLi* 


1^x11 jaLuj . ^ ^ 

r A 


I = ml r i 

k 


Loop 

I = ml,m2 , m3 


Process to 
be repeated 



(b) 


: Lol jl j£ill Ajl (a) cJSjoJI ^ 

./ jl Jill JJ*1 x / (I ) 4.1x11 _ 1 }► 

.ml 4-ixll 42JH 4.x i21 — 2 ^ 

{ 

.m2 (_$ jLoij j 4ax 2 441J1 <>ua]l —3 ^ 

.m3 (_ 5 jljoijj ( jl Jl J 4iji -tic- o4_Jl ) 4jjj21 s4jJ1 — 4 ^ 

: JLl Ixl 0 x^)Jxll l&.Ha_l lx£ ^)xxaLixll o2a JxC. 421 (jjlj ^ 
. m 1 Ujl JiLa 42 jl 4xJ I .iii I 4 .ixll JxJ — 1 ^ 

. Lgl-Ac-l L-l Jlaxll dlle-l^^V I J — 2 ^ 

^_3 4 _lllll Sj_laill Jl l_ia4 m2 441J1 4.x, tall Jl dl,Laj I 4.1x11 4xjS diil£ 14 — 3 ^ 

(4) ojaill Jl t_l&44 Vlj ^txl-i ^)21 ^ 
m3 4ijj21 s4jJ! jliLaj I 4ixll ij -4 ( 
(2) i jLill J] jo -5 ►( 

dli^. (b) <Jj21 ^3 4-inx ol^.lj aja'vi ^ 2 .) (Jdll ^^3^5 4 3 1) dll j Its 11 (Jl JjJjoil LiiSxl | 
dll_a2x.21 -iJ_C. jl_j^al^.1 j 4^x^)ill 4.)lxC. Jg.di Jl Ixx jl J4.il i_Uo4all lA-liii t 


g.Ua.:sVl t—lldi j | 

























































4 j^-Vill CliUaia^-All j CjLi-oj^l^kJI 1*1x11 ^)-gLuj # ^ ^ 

V(4_iAjJjiJ Jukj AjjiJjljaJI ^ U -5 J 


L 4 






<1 


(J_4-iajjlja. j-a j!i£l tilliA (jj£j 43 4jl jSLlLa jj4aJl 


4 - j 11 CllilS liAj 4jjli!i-a Clllf.li£jj <a.l'i-v^ (jjlaa j£Jj 4^_mll (jjiii Jl (_£4jj l —'Lj- 0 jjlj^ll 


1 

aJl J 


Lai_C. ^_1c. 4_lajjljaJl 4_illjt3 4-a!iajj l^.'i-a (_JjJa3^1 4_LajjljaJl 4jlla3 43ja-al 


-L.^ 

. l^al^-s'nul 4_iil£-al g.LIaC-1 j ("'1 )Li» all a4& jjjdl ^»jLLll ajSILll ^a-a. — 1 ( 


S i 

. ^1211 (_J-aLatL\ AaaA'^ ^jjLiLUj JjVI J-alaJl j-a£jj 
| Clll_jLaa .a jc. jijalill (ja.1 j-a j-aj L-lllaiaj (ja.4ll ^aaa. L^ia j-aljC. a4aj j-a jll ^aJjaij (_ 3 la .11 | 

| 4c.j_uJlj dLa-llaall £- jjj iiUL£ jla-Uj T(n) (_£ 1 11 1 £jti Juiull (j-aj jl^ ^tilllj Ji-lll 

| £_liai_aoj V 1_jula 4dj t ^^Vhiuill jl^aJl LS^ - J-aljaJl a4Aj 4-lVl Lg-iS 4i±i ^jill i 

-j 


4 Vi '1 .a 11 a j 4j4'i 11 4_ic.jj jAj dSjll ,_lc. jijj ja.1 J-alc. 4 j^.j 1 _UjoiIj a4ij-all a" ilaall W 

. ... j 

44c. (ll^ 4.1a_i Lajlj a-lij-all dll il-aall 44aJ T(ll) 4j4aj j£-aj V j-aVl tillLS i 4aiij i—luilaJl 

. 4j 3 4_iajjljVll 4jili ^jill Clllj-all ^ 

: /11/Jli.fj 

. 1 L 1 4^jJ — ~ V'. - ^ - '-.. . ]1 .. 1 — . -U —1 ~~ ' ^ 

I 


4, jVill Clllj-a 44c. 

4_ia jjl jiJl 

a jla.SJl ^kj 

1 

( n ) flSjV 1 44c. 1 jiil 

1 

1 

(sum — 0 ) j4-L-all (JjLojJ j-aa-all ja^.1 

2 

1 

(1—0 ) j-4.L-a.ll (JjLoil 4l4a.il ja^.1 

3 

n+1 

L4j I<=11 LalUa 

4 

n 

^jll 1 Jfll 

5 

n 

j-a^-all ( _^11 ^»3jll 1 _Ldl 

6 

n 

1 jl44-aj I a4ljjj ^3 

7 

1 

( sum/n ) ^LajVl 44c. -j- ^jn^ull = Ja^jiall t n.^1 

8 

4n+5 

all 
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\^xl\ ^gLuj 


4_a^LstJLj ^Jrax’l ( (_g-l-alc.il ) (_g-Lal*Jl -ilajV | ^.9.i).'ul' -la-laN-all 

N ! = n(n-l)(n-2)(n-3).2x1 



PRINT N ,NFACT 




















A djUaia^-All j 1*1x11 _j^aLuj . ^ ^ 

Qsa .2.1c. A^joJI (j-a 4-La£ ^_pa^)XJ 4jSi!iU! 4_ii.la ^3 4_lj1_ij]l Clll£^)2JI (_$Aa.J dusls — 3 ^ 

; JbM ^Ai 4_ijjjaJI ajjllLi jLxjAM 4.'i]jt,a.I' <L_*a9lla]! ij»a e.lj2all ^jj^aSLla]! ( 

XI , X2 , X3 ,. \ 


^.iLa ^Ifa ^lSI jLili-V t—ImLaJI IgJL.iij ^^ill i _il£lj yj^JliLaJI ,2.2c. 11 ljjilc.1 lijj 

. ^.a9-lVil .lala+..a.H j 4iAj_*all ^ 

^Ic. X ^ 4jj^a l& j-nxil (_+aj JC. y-a kc. ja-*.a ljj.2] 4jl ^ 

' i 

X(1),X(2),X(3),.,X(n) >! 

: jUjoiVI L yajjc. XMAX J ^ 

: ^jj'j^' J 

1^1-1 | 

(n) (jJ-a^ilail (> _ s -^l AAjk-M _ 2 f 

X(1),X(2),X(3),.,X(n)jljuAn c> JJ& JiJ -3 

XMAX-X(l) J*^'-4 \ 

► 

I = 2 jIjJI J«J -5 ( 

pijli.) 7 s..jLill Jj il Vjj 8 s J] uAil XMAX >=X(1) '4 -6 ri 

XMAX = X(l) _ 7 

1 = 1 + 1 <j«*i -8 rj 

6 a jla.+ll .2c. V] J 10 ajJa+JI i_Ail I >11 (jlS lij — 9 ^ 

XMAX^I -10 ^ 

-11 ►. 













XMAX = X(l) 
















































































dUajJjaJl 

2.Recursive Algorithms - 4-p .jj .1 

20.Backtracking Algorithms - jj .2 

33.Complexity - 4^*^ .3 

dlLilaX ^ui 

39 . 4 ' t-> -V \1 dj\ lla* . t 

39.Linked Lists - jidl ^ jail .1.1 

48.Stack - cjlui^Ldl .1.2 

54.Queue - JtijVl .1.3 

60 . JJC- djllk*-* .2 

60.Trees - .2.1 

60.Binary Trees - jl^Al .2.1.1 

74 ..Generalized Trees - jUJ&l .2.1.2 
77.Graph - jL2' .2.2 

















1— djLilaXAll j dlLlA^^l^aJl 


Recursive Algorithms - 

<j \) jj£a lSA? ^ etc-dJ j .( recursive call) U^ic (_$ ^ (*1 jd / jj i> Jj^ 

( J j£-0 J£dj dlLuLdll (jdj -\j.9jj 

L_Lp^ail (^JjLola j *n ^.l^dl (JjLai-a ^3 Aj-ald ^Ajj1^)£j dAik (j-a Vd Ad^xll ^*j)g 3 <q ~aA*u .' < (jl ^JjLolaII j ^3 dLa!! jpa 

^)l^)£i]l c.l_g_jV k_£L3 jJ Ja^)d £jJaj S^j^dallJ L-laJ did V (_£.3^*J1 c-lc-djoiVl (jl Ja^^d 

• AjJjxll LjU-<ajjj^^il Sdli 

SjlaA Jj)A j . Adld Aid. J) (Jj-flJ (jl ^Idll ^Ic. Jajaiji dl^d ^1 Aldl! d^A ^aJjudJ AjJ jatll ^»jd o.viy x> (JjLuia £-0 (J-alxd Lade. 

. (^Igill C5-^ AuL-aVl AlLJl Jl Jj-aJ <jl Jl AaJjUll ^adll j Sj)laA 

;diLnluJl 

j A-iddl Aj^jada j>a»a. d.^ ^>d*J edduil (jV ) AjbI dal & Jl j dlfrLd j d_l3jll J Ic-Lud L. \ua\ AdjxJl djl^lc-J lLojVI - 1 

. ( Stack Overflow = J! ^ cS-^jJ ^ , (jjj.^^ll <J dda. (j* 6<iUajaij 

... Fortran , Cobol , aIVI dl ; L^i* j ^jIJH (^Jjxll djjxdl Jl djliill <jd*j Jj V -2 

Ijjy V^o J Lfljla ( Jill (jdjl Aj. 3jxll djl<iddjajVl jl Jj J ) A-pjxll JaC. (j Jj (jl L. 1>J ;Aa-UJ 

AjjI j!ill djdaj _j \jJl aI^HujI AjIc. (JjJaaj (Jj (JjaSM (JJl j£t> (_^uj! Aj*^ d* ;AJa^^La 

:AjJjx 1I dUajjljaJl ^IjjI 

; 1 aq \\\ ^Ull ^jojj Cia. 5 o^jxmLia jjc. AjJjC. dali jl S^oiLia Aj-^jC- djli ^jI jjll q\ 


S^uiUaII jjfr AjJjsdl Cil j £j) jji) 

a^uilxdt 4 jJ j»J 1 dll j JjI jjII 

^c. JjjalJ U jjd ^^gdl j (_^^>^.l ^jl jiil <ilc.djoil (_£ jaJj ^j! jj 

£jtill Idd (jl£ t\l : J1a . L^Vl (joUll 

* Jlla lg. >.tik\\ ta-ljj^a c-lc-djojl ^jzJi £_al jJ Ls & 

void B(void) { 

A(); 

} 

int A(void) { 

B(); // indirect recursive call 

} 

int A(void) { 

A(); // direct recursive call 

} 


. AjJjfr gual jj] AjU 


❖ 


n\= n ■ (n-l) ■ (n -2) ■ . -2-1 

«!= n ■ (n -1)! 

(«-l)-(«-2)! 

(«-2)-(«-3)! 


: Fact — cs^ 1 ^' ‘-r 1 ^^- 

; Uti^kj ^Lalxll ^j^jls (jl k_flj^at-<2l jpa 

; (J£>dj A1 )Ij£ (j^J (j^l j 


1 ( 0 !) 


^j^all jj! LaIc. ? ^)L^a]l ^^Jl (Jj-aJ (jl ^3 (j-a3ljjj ^ jj A ^ toll jpa l^j ^^*Jl 1JA (jl dua. j Lo ^IaLxII L-jL>A jLaC. til 

^Jl (Jj— aj (jl ^lia. Ax-aSLiLo ^l^C-V ^J-qIjiJ1 C-jL. aa dA iLaC. LijV Aj^_ jxll d ^jailaJ LiA (j^AJ dll,!] # L^J ^g_l>a\_*_il C-jduaJ aI^jLq A>u3 _j* t .^al 

. Adi dll aJUII 

; ^ AjJjC. j Aj^)1_j£j ^ (jii3_jJaJ l. il joia. ^jIj c - n£jl 


1 


Add^L laII A j.*)■ Vigil A_il£ - cdull Ak a\ y 


























— \ — dA A\ j 


LiJjfr JJxi i s lat*tl ljLuA 

LjIjSj JJxi ^^flalxtl uLa 

long fact(int n) 

{ if ((n==l)||(n==0)) 
return 1; 

else 

return n*fact(n-l); 

} 

long fact(int n) 

{ long f=l; 

if ((n==l)||(n==0)) return 1; 
else 

{ for (int i=l;i<=n;i++) 
f *=i ; 

return f; } 

} 


Fn - F n .i + F 


n-2 


; Fibonacci - t*® ~ i,r - 4.3121a 4..aft i. iLa^ »j« 

■ n > 2 ( F 0 — 0 , Fj — 1) :j* ^1*11 JS-tJI j 


F 0 

F, 

f 2 

F, 

f 4 

F, 

f 6 

Fy 


0 

1 

1 

2 

3 

5 

8 

13 



; ilia Ijjjt JUIj j 


jl jSj Uj 2 4ji l _ s jiu li& 5 Airmail ( ajill ^jJc. jLaJc-iJlj V) <Laja]| L-lUaai ^jiaj V __Ai JJc. (_£I <J^j ,_j-q l a'ni ( 1 J 0 ) (jjlul^J (j^^ 1 til 

■ ( 1 J 0 L^l ) ^ b l .. 11 ^11 ^jl jir t .al e^a (J£ j ^jouLi^Jja £j\j L-jl l >i^ 

; Jj La£ (_£ JjaJI i- £i£j j 


int fib(int n) 

{ if (n==0) return 0; 
else 

if (n==l) return 1; 

else return fib(n-l)+ fib(n-2); 


} 


: Towers of Flanoi - ls g) jJ ^Ida ❖ 

; c - j^HaAp j _ -i^alc. ^Jia. jl ^ j dlphj C - jaj j_^aa jfl (J2t j _ 4 at-v ^ jilaal ^a ta-aaLil^t ^j£Ll] 

- v 1 ill' ^-a J ^-alc. AjtjJajla dull l_^_jl_J Laic. (3 -i^alc. aA ^j-a aid 

^^-al£. ^a baa Jla.1 j (Jjiij a <31 ^a - 

J3t ■ d ^^2- br 1 ^ ^ 1 d j ^laJ 

■ l-' j a R rc-l ■ nail ^^aixJt a) liial ^j2aj 

.( ^tc. .a^alc. I j ijj I (Jij 4i^)*-a ^1 ? (Jijtl (J^.1 ^)-a 4x.Llla .baa L-lllaj Uq'nS) 

: luJ n = 2 <J?1 l>° iHas 


1: 


A 


B 


C 


2 : 




C 


3: 




4: 


A 


B 



C 


2 


4_£}La^L*-aJ! ■ a .t ' 4 >K _ duajtl 4 ■■ 2 














































— \ — dA jJaJt A\ j dll ia^jI^^II 


#include <iostream.h> :chJ 

int n; 

void hanoi (int n, char A, char B, char C); 
void main() 

{ 

do { cout«"Enter n= 
cin»n; 

} while (n<=0); 
hanoi(n,'A','B','C'); 

} 

/***************************************************************************************/ 
void hanoi (int n, char A, char B, char C) 

{ 

if (n==l) cout<<A«" --> "«C«endl; 
else 

{ hanoi(n-1,A,C,B); 

cout«A«" --> "«C«endl; 
hanoi(n-1,B,A,C); 

} 


; ( aIHI ji ^JJ ■ jl i ^ Vi'til ■ l'; (1 ^^aU^jjll liajj L5 -la*J Jd-L3i 


n = 1 

n = 2 

n = 3 


A ^ B 

A ^ C 

A ^ B 

C -> B 

A ^ C 

A ^ C 

A ^ C 


B ^ C 

B -> A 



B ^ C 

A ^ C 


jjLaVl . (Postfix) j (Prefix) »ajUSJI 


A lAi ■ at j jSl 1L) 4_Ljal_l^)]l t" 11 ij'd£ W 


❖ 


1^-LqI jc . a_iIac. 1 aIu # S^xulxa L^jV j^ja jl (Operands) ^-&3aIjc. (Operator) aj\ac. (3fd i 

ojiliU-a 

•Ailai 


( Infix ) t^idaj 

(Prefix) 

(Postfix) 

A+B 

+AB 

AB+ 

A+B*C 

+A*BC 

ABC*+ 

A*(B+C) 

*A+BC 

ABC+* 

A*B+C 

+*ABC 

AB*C+ 

A+B*C+D-E*F 

-++A*BCD*EF 

ABC*+D+EF*- 

(A+B)*(C+D-E)*F 

**+AB-+CDEF 

AB+CD+E-*F* 


Ia£ ^ A-ldaU^I ^ duljJ (Jjg joull # A_pj*Jl (JIa*HioiIj ^A Ij-n a^J ^jJ^A L-flJ^sdl AiLjJa (JjJaSl 


Ul 

A jjl JJ dA-lioxil <jl Idajl 


• jA 1 a ^uju ^ja (Jjjaall AaIaxj ^all Aja^^I^^H aII 

.( aJUJI 6 ,aa ^ jUsI^Ia J jjjjij ) ? 1 ai^.j V jVm (jl£ 13 ] • 


. postl 


A i ui 


_ Qp 1 g-Uudl j J^xA^aII jxixlll AjjI th^k A_i1aC. (JjI 

i j ( 3 ^Sa J] a1i_^j j ja^aII opndl cJjVi (JaIxaII ^I^j] 
. post2 41 i au i j j ( 3^0 J] AJjj-d j j Ax^aI I jxtfUll opnd2 ^1311 JaUaII jUJ 
ls * g 3 ^' t^ 3 j j s-tPj^W opndl , opnd2 , op ^>A jjjUU' g-j 
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AjjIajIxaII AjaAI^JI A.iK _ dlajll AjLAl_2k 
























— \ — (“ jl iLix dl j ‘ jl l''j j 1 ^ H 


; 4 n. Wi.. .- ’.' i".1 tU< ^11 ^_u V ji ' 3 

const int strsize = 80; 
struct string { 

char ch[strSize]; 
int length; 

} ; 

jlJI JJail JILL length j ' g ..4i cjjLa-all AimLai ^a ch u' string c_a jLa-all i—L j*j J din. 

; (jiiiUjll (jjjujl^J^l c_Jl Ljajl ^^ j 

"xy" j "abc" J?-'t> concat s-lc-Si^VI 5Liaa. c 4—L2I J bj a uftL-h-ai l pju Jll concat(a,b) _>?J 

. ”abcxy“ ; lhXJI c J 

J i J_JI tjjtl SI t> j Iajjc. Jll i_aija.Vl S2 jjl SiXJI J Jll S2= substr(Sl, i, j) _>?J 

y-UI S2 J S2= substr(“Welcome”,4,2) 515-9.( S2 XU-B Jl SI ^4JI u- *> J ) SI 


t g x> > .it (_£^kl 4 jJjC. Jajjlji. Jc. IAjjAj Ljojl J COHVCft Jl4..n..i (Jjj^ill 4 jl .IT- <d 4-pj*JI JajjIjiJ] 4 l.n'ltlj Lai 

( Jal*-a]l Jil -—a ji -s all 4.1c. ^I ) Jai*-a (J Ja L. 1 ■ . Vl Jill j find 

#include <iostream.h> 

#include <string.h> // --> strlen (const char *s) 

#include <ctype.h> // —> isalpha(int c) 


const int strSize=80; 
struct string { 

char ch[strSize]; 
int length; 

lu¬ 
string prefix , postfix; // prefix = input , postfix = output 
char pr [strSize]; // users first input (we convert it to string) 

int i; 


string 

string 

string 

int 


concat(string si,string s2); 
substr(string si,int i,int j); 
convert(string prefix); 
find(string s,int position); 


// merge two strings 
// copy part from si to a new string 
// convert prefix into postfix 
// returns the length of an operand 


^■k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k^^-k-k-k^-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k^ 

void main() 


cout«"Enter a mathimatical sentence in prefix_case :\n"; 
cin.getline(pr,strSize,'\n'); // reads text with white spaces 

prefix.length=strlen(pr); 
for (i=0;i<prefix.length;i++) 
prefix.ch[i]=pr [ i]; 
postfix=convert(prefix); 
cout«"Postf ix = "; 
for (i=0;i<postfix.length;i++) 
cout<<postfix.ch[i]; 

} 

/-k-k-k-kkk-k-k-k-k-k-k-kk-kkk-kk-k-kk-k-k-k-kk-k-k-k-k-kkk-k-kkk-kk-k-k-kkkk-k-kk-kkkkk-kkk-kkkkkkk-kkkk-k-kk-k-k-k-k-kk-k-kkkk-kkk-kk/ 

string concat(string si,string s2) 

{ string s3; 

s3.length = si.length + s2.length; 
for (i=0;i<sl.length;i++) 
s3.ch[i]=sl.ch[i]; 
int j=sl.length-1; 
for (i=0;i<s2.length;i++) 

{ j++; 

s3.ch[j]=s2.ch[i]; 

} 

return s3; 
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— \— (“ jl jJaat <a]l j ‘ ^ 


string substr(string sl,int i,int j) 

{ string s2; 
s2.length=j; 
int m=0; 

for (int k=i;k<i+j;k++) 

{ s2.ch[m]=sl.ch[k]; 
m+ + ; 

} 

return s2; 

} 

/***************************************************************************************/ 
string convert(string prefix) 

{ string postfix; 

char op; // op = operator 

string opndl,opnd2,temp; // opndl= first operand , opnd2= second operand 

string postl,post2,opstr; // postl= opndl after converting , 

// post2= opnd2 after converting , opstr= op as string 
int m,n; // m = length of opndl , n = length of opnd2 

if (prefix.length==l) 

if (isalpha(prefix.ch [0])) 
postfix=prefix; 

else 

{ cout«"Illegal prefix string !\n"; postf ix. length=0; } 

else 

{ 

op=prefix.ch[0 ] ; 
m=find(prefix, 1) ; 
n=find(prefix,1+m) ; 

if (((op! = ' + ')&&(op! = '- ')&&(op! = '*')&&(op! = '/ ')) I I 
(m==0)||(n==0)||(m+n+1!=prefix.length)) 

{ cout«"Illegal prefix string !\n"; postf ix. length=0; } 

else 

{ 

opndl=substr(prefix,1,m); 
opnd2=substr(prefix,1+m,n); 
postl=convert(opndl); 
post2=convert(opnd2); 
temp=concat(postl,post2); 
opstr.length=l; 
opstr.ch[0]=op; 
postfix=concat(temp,opstr); 

} 

} 

return postfix; 

} 

y***************************************************************************************y 
int find(string s,int position) 

{ if (position>=s.length) return 0; 
else 

{ char first; int m,n; 
first=s.ch[position]; 
if (isalpha(first)) return 1; 
else 

{ m=find(s,position+l); 
n=find(s,position+l+m); 
if ((m==0)||(n==0)) return 0; 
else return m+n+1; 

} 

} 
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— \— t" jJax a!1 j CIiLia^^)! ^aJl 


: Merge Sort - jjall 4 JL^ ♦♦♦ 

Merge ) (Jj.i^J1 j A ‘^ ^)j-aLi*Jl dIa i_ i j , 4-jj_j-dl _jjc. a ~\i-vnoil jl.ic.Vl (3^ aide. ? t (Jj.iaJl LIjj] ^jSLil 

i-JJj-G (JIjJa. ^ La^a-A-li ^jki ^ oJa. ^gic. (JjJa (J£ J , U^J“^ LS^l <-i^jadj ! ^ 5 -^ ^AJ <L^jall 0 JA jnS l'n j .(SOI*t 

4d]j^A 4_iJ^a (Jjlja ^Jl A Aax.II 6 JA £j\dj . (Jsl iS jkiaiA Ale. (jjikil ^ nJgj ^^A (JjAa (J£ l_i±1^)J A AaC. # Aal j 

# L_ljjj£]l L-Jjuia 4_1 ^)ULa]1 £a (j^ljAa (J£ ^c_aAj ^a^kl ^aJ ? Jaja Aalj _J 1 ^' ye ~- 

4jJ ^c. 4_11 _*jia ^Lol til ^j^_) 

• ^aaILj _j^)ill djl j^Itn jli ? ^jc. a ia ksi jIac.1 1 _ aIj^a cJj-^ IdAal 

0 6 1 ] 


[973 
[9 7 3 ] 

[9 7][3] 

[9][7] [3] 
[7 9 ] [3] 

[3 7 9 ] 

[013 


[ 0 6 1 ] 

[0 6 ] [1 ] 

[0] [6] [1 ] 
[0 6 ] [ 1 ] 

[0 1 6 ] 

7 9 ] 


void merge(int low,int mid,int high,tableType t) 
void mergeSort(int low,int high,tableType t); 

; ((jjiijjaJl (jJj.iaJl Ajlgi j <L1 aj <Uj1 Iaa high j low C 


; 1_aA ? (jjp.l^aj ^glc. AaUxj cJjjjoj aJLoiaII <3^ 

/ / JjAa 

/ / LT^" Lr 5 j?* Jj- 1 ?- S^JJ.Jj J Jj-^- ^ ^jL <_$JjC. *1 ja] 

^jjaj^^JI ^joljAall ^laJ L. iLLaJ ^aJ J lAa 

Lu^) JUI J£^JI jjSj mergeSort J V 1 jj j »■ klrv« 

• a ^)JC. 1 _fl3_^ill Ja^)Au Ldlia 

mid J jalal! ^ (JJ^tl l>^-t ^LUaII A a jail ^_Ja j j t 1 Ll^xIIa C-jL> uav -]^ 

. jj^ 1 t[low .. mid] ^jaJI Jj^?3 'jp -2 

. ^-dW jjiil pijjlaj t[mid+l .. high] ^ij?2t Jj^?3's -^.jj -3 
. t[low .. high] j^ Jj-^ j^' -4 

_ ] + (Jj^d J 4jl^_j (_£ jIjjjJ ^—j J^JI J j2^JI A_jI 2j jl ^ J AJ , j j' Vi -ft J-liJ ji M 

t (JjiaJI Jl 1 g IVi (Jj 3 jj_*ali*JI jjjjijl aUX Ije-L^uo VjJ^ -vlajjaij i—a jxji j 

:JaJl 

#include <iostream.h> 
const int n=100; 
typedef int tableType[n]; 

tableType t,aux; // t= unsorted table 

int m; // dimension of table 


aux= auxiliary table (temporary) 


void merge(int low,int mid,int high,tableType t); 

void mergeSort(int low,int high,tableType t); // recursive algorithm 

/***************************************************************************************/ 
void main() 


do { cout<<"Enter dimension of table , dim = "; 
cin»m; 

} while (m<=0); 
for (int i=0;i<m;i++) 

{ cout«"t ["«!«"]= " ; 
cin>>t [i]; 

} 

mergeSort(0,m-1,t); 
for(i=0;i<m;i++) 

cout«t[i]<<" "; 

} 

/***************************************************************************************/ 
void merge(int low,int mid,int high,tableType t) 

{ int i=low, j=mid+l; //i=index in first half of t , j=index in second half of t 
int k=low; // k=index in aux 

while ((i<=mid)&&(j<=high)) 

{ 

if (t[i]<t [ j]) 
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— \ — t “ jl ^11 j ‘ ^ 11 


{ aux[k]=t[i]; 
k++; 
i + + ; 

} 

else 

if (t[i]>t [ j]) 

{ aux[k]=t[j]; 
k+ + ; 

j++; 

} 

else // repition of same number 

{ aux[k]=t[i]; // or: aux[k]=t[j] 

aux[k+1]=t[i]; 
k+=2 ; 
i + + ; 

j++; 

} 

} 

while (i<=mid) 

{ aux[k]=t[i] ; 
k+ + ; 
i + + ; 

} 

while (j<=high) 

{ aux[k]=t[j]; 
k+ + ; 

j++; 

} 

i=low; 

while (i<=high) 

{ t[i]=aux[1]; 
i + + ; 

} 

} 

/***************************************************************************************/ 
void mergeSort(int low,int high,tableType t) 

{ if (low!=high) 

{ int mid=(low+high)/2; 
mergeSort(low,mid,t); 
mergeSort(mid+1,high,t); 
merge(low,mid,high,t); 

} 

} 


7 


4_£jLa 4. _ i“ \9 \W 





— \ — C—al jJaJt A\ j daLLo^^)l 


^ \-\£ la £JJJ ft JLajlxk 6^C- L_l£jJ ^jC- SjLc- tgj| Cln% 


: Hilbert - cj UIa-L> «£♦ 

5 A £uj\ Hall ^jc- (Jlii-a Cj^aLa dA iHLa (jl 



( H5 J! HI o* ^Cj Ulad a ) 

^j-q _j *uSi^ In^ ^j-q L^ 1 «q ^JjVl L-fllllij j ^ l 3 ‘ >»* J (_3_j 3 4ji_CajlLa (Jl^Col A ^j-q (._SlIj-g 4jl !.li^. (Jj^-^l (J^dll 4_uj|^p Cxj 

H2 J HI CIiIjjILjiaII ^j-g da^)AlA ^ H3 J H2 J HI -la^IaaJl 3^^ c "^ (JIHCiVl (_£.l^.] 

(H3 j 


HI 


H2 



^J-Q A^IjILq J ? y* ‘ «ai C*j ^j]| Hj (_£ jIi^^Ia]! JliSl C_lH^)J (j-Q Hj+J (_£jJjo1a]I ^Jc. (JjJ—O^Jl 4ji Jsi^/lj 

Hj (jl 3 y r -' cj^°4 . ^ A j^Hui^a ^Ja3 l^ *■la *j (Jj^aJJ j ? 4 qV’i-n. A\ dilALajVl £ jAa. ^Jl 4 jljjV 1 (JIHCiVl oCA j ? (J^dll 

Jaj)l*v^ Aj^Ij ^Jajail^J IgL Jalijj 4*J^I = 4£.j)\A H^Q l3 ^ ‘‘‘'' 
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— \ — (“jl iLix dl j ‘ ^ iajJ il 


<J£ ^jij ClLul jsJ AjljjV 1 - gj gif Cul^a.1 (jc- J .'++ £-daa*jij Lijli 5 A i j. ax a p[j j djl_lia_L<i Ajuji J—f | jai \ * <J£ ^jl L<u 

j j\\ ^jj 11 1 1 ' jlj A,B,C,D — 1 aajjVI CjI ill^a/jI g!& ^l .daf 1 ^ iftll (_^uLii]l j Hj \ l^ia 

; t _^lj Lo£ dAjjl^j^d oA^J (_£Aj*Jl blvk .all ^jc. j_n*"ll ^jjajjgu ^Ulj 



A : 

D <- 

-A J 

A 

-> B 


B : 

c 1 

B 

■> B . 

A 

t] 

C : 

B 

->c J 

C A 

— D 

tJ 

D : 

A i 

l D < 

— D 

t c 


XOY i_$& dlLpl^-Vl aLl^. ^ji j JakJl ^ <La^Vu>i,all A * pq(l <J^la h ^ji lLua £L-aU^}j]l l-uflii 
( Borland Turbo C++ under Dos gj yJl _3 aA^ djja.) ;JsJ! 


; djl + ^ ^ 


(x,y) a lafljll j AjtiSlI JLaJI £ 3 _^l (_ya Caj iai. ju^jj lineto(x,y) ^jljS - 

.gjCil' r* J' J-s-^V CiLili ai^j Jj initgraph - 
. Textmode a~= Jl gi f +'i , »'i Textcolor Graphmode a~= j gi CiLill j oS Udk. ^jll i^k ^ jjjii] setcolor - 


#include <graphics.h> 

#include <conio.h> // --> getch() 

const int n=5,h0=512; 
int h,x,y,xO,yO; 

void A(int i); 
void B(int i); 
void C(int i); 
void D(int i); 

/***************************************/ 
void main() 

{ 

int gdriver = DETECT, gmode; 

initgraph(Sgdriver, Sgmode, ""); 

int i=0; 

h=hO ; 

x0=h/2; 

yO=xO; 

do { 

i + + ; 
h/=2 ; 

setcolor (i); 
xO=xO+ (h/2); 
yO=yO-(h/2); 
moveto(xO,yO); 
x=xO ; 
y=yO ; 

A(i); getch(); 

} while (i<n); 
closegraph(); 

} 

/***************************************/ 
void A(int i) 

{ 

if (i> 0) 

{ 

D(i-l); x-=h; lineto(x,y); 

A(i-l); y+=h; lineto(x,y); 

A(i-l); x+=h; lineto(x,y); 


B(i-l) ; 

} 

} 

/***************************************/ 
void B(int i) 


if (i>0) 

{ 

C(i-l) ; 
B(i-l) ; 
B(i-l) ; 
A(i-l) ; 


y-=h; lineto(x,y); 
x+=h; lineto(x,y); 
y+=h; lineto(x,y); 


} 

/***************************************/ 


void C(int i) 

{ 

if (i>0) 

{ 

B(i-l); x+=h; lineto(x,y); 

C(i-l); y-=h; lineto(x,y); 

C(i-l); x-=h; lineto(x,y); 

D(i-l); 

} 

} 

/***************************************/ 


void D(int i) 

{ 

if (i> 0) 

{ 

A(i-l); y+=h; 

D(i-l); x-=h; 

D(i-l); y-=h; 

C(i-l) ; 

} 

} 


lineto(x,y); 
lineto(x,y); 
lineto(x,y); 
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1 — ClaLilax^]! j 


: Sierpinsky - ♦♦♦ 

; lisJl] ! 5JUI j j!i£l ' g dlLiiajx i_±i£j£]l clua. Qa AajZH ^,<."\'JJ“' CjLiiaOa 




S3 - SI c> cll ljWu 


S4 - SI o* di ljWu 



SI iJA ^Sni \ JAJJI ^W'u 


S2 - SI L> gSmn j^a lu^l a 


5 ^ jLaJC-l ‘ 0l]3] ? A 3^x * CjLnaOa ^ ‘ "~\VJ.. ‘ ~ ^ SI ls^" S2 ^A-aJ ^ ^ ia^lj 

/ . cs^" (Jj ‘ -'"‘^ ’' lg-L^J 4-a.j34a -' j\ in La <_ s 3c. .J ■ ^ j alliaj 

Ojl_iia_La]l s3a ^,<a*i n V A^j?*Uii<tt AjaS £Jjl \.g,».^a-^,3 A,B,C,D <•. nSjp jA fl *A.jJl]l ,_A‘"'.'0..'"’ tA 2 ^ 1 O j/' l3, ' u u 

. 90° »j-^ o' jj- 4 1 j=A' L^-Ld (J£ ^CJLIJ J 4 JjLaL(1 <3U_jV^ ClAj W \a\\ (jj t ^ W \a\\ ^gJaXJ J 

• A ( i - UJ ^) *^ c ' L>^ cdli J AAjLg ^ 3oq j Ig nj Aju^$\ ^ic- liAxuc.1 § \ ^IIIaS 



S : 


A \ B / C \ D / 




D 


)& ( (_£ j)I uIaII /jLS 1 <Q ) 1<a ^juAjoi^M 
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AjjLq^Lca]! A mAig H 4_il£ - s’* \x jll A x -al -n 






































































































jIijolaII i^ya A *^ c ' O'* dlli J 4-IjI-* A ^ 3-a^j 1 g.nj (Jj^^l! £-o 4_ill!i]l Aju^^\ ( x-Laall ^Ac. ■ WiC-V 1 t.. S2 ^ 



;CLillii]l ^jIiiolaII (^j -q *^ c ' O -0 dllA j AAjLo <-<uajjoui £_Laaj 1 g.nj £-o 4_Al!i]l Aju^j$\ ^Ac- Aajc-V^ *». i>j S3 ^ 



#include <graphics.h> 
#include <conio.h> 


4_ic-Lja-a A a <*Ja3 J) 


L yzjj X }\ j *jj 



( Borland Turbo C++ under Dos u+ 2+^j^' u^J ) : J ^ 1 


const int n=4,h0=256; 
int i, h, x, y, xO, yO; 


void A(int i); 
void B(int i); 
void C (int i); 
void D(int i); 


/***************************************************************************************/ 

void main() 

{ 

int gdriver = DETECT, gmode; 
initgraph(Sgdriver, &gmode, ""); 
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AjjLq^1x-a]1 A m.’hg j| Aa _ dix_2l A x -al -n 







































i=0; 


h=h0/4 
x0=2 *h 


yO=h; 
do { 


i++ 


xO-=h; 
h/=2 ; 
yO-=h; 
x=xO ; 
y=yO ; 

moveto(xO,yO); 
setcolor(i); 

A(i); x+=h; y+=h; lineto(x,y); 
B(i); x-=h; y+=h; lineto(x,y); 
C(i); x-=h; y-=h; lineto(x,y); 
D(i); x+=h; y-=h; lineto(x,y); 
getch(); 

} while (i<n); 
closegraph(); 



void A(int i) 


if (i> 0) 


A (i-1); x+=h; 

B(i-1); x+=2*h 

D(i-1); x+=h; 

A(i-1) ; 


y+=h; lineto(x,y) 


lineto(x,y) 
y-=h; lineto(x,y) 



void B(int i) 


if (i>0) 


B (i-1) 
C(i-1) 
A(i-1) 
B(i-l) 


x-=h; y+=h; lineto(x,y) 


y+=2*h; lineto(x,y) 
x+=h; y+=h; lineto(x,y) 



void C(int i) 


if (i>0) 


C(i-l); x-=h; 

D (i-1); x-=2*h 

B(i-l); x-=h; 

C(i-1) ; 


y-=h; lineto(x,y) 


lineto(x,y) 
y+=h; lineto(x,y) 



void D(int i) 


if (i>0) 
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|— dlLilaji-dl j j ykjl 


D(i-l) ; 
A(i-l) ; 
C(i-l) ; 
D(i-l) ; 

} 

} 


x+=h; y-=h; 

y-=2*h; 
x-=h; y-=h; 


lineto(x,y); 
lineto(x,y); 
lineto(x,y); 




a(n x n) as a. ^ x minor dl J , Minors dl <-jLut j yiii aL^L J.ivti < Lpjc. a*_j as( jjx-a t-Am-t 

_( n-1 X n- 1 -Sljpl till j AyL -a* —'' ‘ '* ) X j) ] Ojilil , 2 ^a*JI j yA L—flli. Jaj a yA A^jLill Ajj^^il A^jQ, .-">^11 j& 

'■lAi ^ n Aa. j Jl qa a»j>« a Ai jL^ /i S (Determinant) u#*-* L - i 

n-1 

det(a) = ^(-1) !+7 x a[z, j] x det (minor(a[i,j])) : V] j det(a) = a[i,j] : u\* a(lxl) lii 

i=0 

Aliiin J jp -o P- j i" n -v 

;Jj/ 

#include <iostream.h> 
const int m=5; 

struct matrix! // definition of quadratic matrix 

int n; // n= number of lines ( = number of columns ) 

int val [m] [m] ; 

} ; 

matrix a; 
int i,j; 


int det(matrix a); 

matrix minor(matrix a,int i,int j); 

/***************************************************************************************/ 
void main() 

{ 

cout«"Enter number of lines (=columns) = 
cin>>a.n; 

for (i=0;i<a.n;i++) 

for (j=0;j<a.n;j ++) 

{ 

cout«"a ["«i«"] ["«j«"] ="; 
cin»a. val [ i ] [ j ] ; 

} 

cout<<"Det(a)= "<<det(a); 

} 

/***************************************************************************************/ 
int det(matrix a) 

{ 

if (a.n==l) return a.val[0][0]; 
else 

{ 

matrix mat; 

int i,j=0,d=0; // j= the fixed column , d= det of a 

for (i=0;i<a.n;i++) 

{ 

mat=minor(a,i,j); 

if ( ( (i+j)%2) !=0) // (i + j) odd number 

d-=a.val[i][j]*det(mat); 

else 
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4_il£ - ^ 4 x -al -n 









} 

return 


d+=a.val[i][j]*det(mat); 


d; 


} 



matrix minor(matrix a,int i,int j) 


/ 


{ 


int ii,jj,t=-l,k; // t=line of new matrix , k=column of new matrix 

matrix mat; 

mat.n=a.n-1; 

for (ii=0;ii<a.n;ii++) 


if (ii!=i) 

{ 

t++; 

k=-l; 

for (jj=0;jj<a.n;jj++) 

if (jj!=j) 

{ 

k++; 

mat.val[t] [k]=a.val[ii] [j j]; 

} 

} 

return mat; 

} 
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1— djldax-dl j 


jSj dhUaJj! ^ dhUaJJ jaJl 


*<_£«} jxl\ ^.Ic. JlLojVI - ] 

(_$\ V (_£l .IjVn ^g.n c.lc.JiujVl IAa ^jl£ IAI ^ <jl ^^jc- c.lc..iiujl (jc- (J^kj 

(j*a^ (_£»^*J! c-Ic.J!L uj'VI £jJa^-a ^jC- ^)ladl 3-aat.j ^ 

(J£jui]l ^r. u«oj3 while (J^-a ^d*\ _jl goto ^ .ajlan Aj^jI^SLi A_LG^jl^k ^1 aL^^j 0^-^ tijAVui e.\c-S±u^\ aJL^. ^^3 

* ^Idl iala^_dl£ (Jjj)Vl\l ^l*Jl 

^ void p( X ... , Y ... ) 

{ start: 


void p( X ... , Y ... ) 
{ 


if (condition) Y=... 



> 


X = E; 
goto start; 


} 


L-S^ialiA p^ Jh ^ Y ) (_£«^*A! c-Ic--iiujV t j ? CLi^ jVu (j* Y , (J^dl ClaV j V*^ (j-° A-ajlii X t — 


CjLjI jaJ ^Al A_p^xll djLiilja.VI <Lal*Al Ai^)laJl -2 

CjLojJI^J ^al.W' uJ ^Ac. Aajxj ? Stack (J-u-^-d^ ^ ^A) l.Vu(jl ^Al LAL^. AdL^Jall oAa (J^-j^j 

^Ic.Jl1ujVI c Q.W AjL^la ^Ac* 

• ^.IxA ^A-aLxAl ^ * ( 1 ) (3-^ 


A p^*Al ^^Al 

goto label 

while A ^- ^t'i-s'i.i-1 

long fact(int n) 

{ 

if ( (n==l) | | (n==0)) return 

1; 

else -^ 

return n*Qfact(n-1 )jj 

' . / 

long fact(int n) 

{ long f=l; 

Start: 

if ((n==l)||(n==0)) 
return f; 

else 

{ f*=n; 

n--; 

goto Start; 

} 

} 

Long fact(int n) 

{ 

long f=l; 
while (n!=0) 

{ 

f *=n; 
n—; 

} 

return f; 

} 


; (jj«H*A td^pjoidl ^jujUSI jl^jl * (2) Jli* 


Aj^j*A1 Aj-g^^Ij^A! 

goto label 

while A ^- 

int gcd(int x,int y) 

{ 

if (y==0) return x; 
el se 

return <^gcd (y, x%yTj) 

’ . . // 

L fljWu f- \ C- . V'l e nl 

int gcd(int x,int y) 

{ int h; 

Start: 

if (y==0) return x; 
else 

{ h=x; x=y; 
y=h%y; 
goto Start; 

} 

} 

int gcd(int x,int y) 

{ int h; 

while (y!=0) 

{ h=x ; 
x=y; 
y=h%y; 

} 

return x; 

} 
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AjjLo^ix-dl A_uj.li^Al A_A£ - C* l* Al A > <ol ^ 

























— 1— J CjIloJjI j±A\ 
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AjjLo^Lca]! 4_il£ - ‘-IaxjII A x -al -n 





















; ks-i (. 1 ^ 5 ) JHo 



goto label 

while A ^- 

int multi(int x,int y) 

int multi(int x,int y) 

int multi(int x,int y) 

{ 

{ int m=x; 

{ int m=x; 

if (y==0) return 0; 

if (y==0) return 0; 

while {y!=1) 

if (y==l) return x; 

else 

{ 

1=1 SP 

Start: 

m+=x; 

return x +C7nulti (x, y-lTT^ 

if (y==l) return m; 

y—; 

} — 

else 

} 


{ m+=x; 

return m; 

t. ojWi-fl 

y—; 

goto Start; }} 

} 


: \ (jAk^i X ^jC. ^ diVl^^ll C *flu«Vn Aij^)iaJ ) ^UjI! dl^Jl 4_i-o jjl^k • (6) 


Jll* 


5 

J- 

% 

:7 


char binS(int x,array t,int low,int high) 
{ int mid; 

c='n'; // no , x not found 

if (low<=high) 


{ 


mid=(low+high )/ 2 ; 

if (x==t[mid]) c='y'; // yes , x found 

else 

if (x<t[mid]) return binS(x,t,low,mid-1); 
else return binS(x,t,mid+1,high); 


} 


return c; 


} 


u 

-s 


o 

<50 


char binS(int x,array t,int low,int high) 
{ int mid; 


c= n ' 


// no , x not found 


Start: 

if (low<=high) 


{ 


mid=(low+high)/2; 
if (x==t[mid]) c='y' 
else 

if (x<t[mid]) 

{ high=mid-l; 
goto Start; 

} 

else 

{ low=mid+l; 
goto Start; 

} 


// yes , x found 


} 


return c; 
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AjjLq^1x-a] 1 4_il£ - l« 4 x -al -n 
















1— ^ij J CLlLlAJ^I 


CD 

I —I 

-H 

& 

s 


char binS(int x,array t,int low,int high) 

{ 

int mid; 

char c='n'; // no , x not found 

while ((low<=high)&&(c=='n')) 

{ 

mid=(low+high)/2; 

if (x==t[mid]) c='y'; // yes , x found 

else 

if (x<t[mid]) high=mid-l; 
else low=mid+l; 

} 

return c; 
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^ ^ 4 X -al -N 







— 1— C1)U3a*-a 11 j CjUajjI j±A\ 


Backtracking Algorithms - 

JjLuiaSI ^k (Try-and-Error) ’’Ua^JI j aL^L juu*j ajJjc. CjUajjIj^. a\* >1 ciiUajjI^JI 

l^yi_j3i ^ AdlUll Sj)3*aA.SS A^UaSI CjUjl^AVI o(J£ ^3 ? CIjI j3*vA11 i^yn C- aSLoiaIS ^jLg_iII (J^Jl ^U-U Aib^lall o^A 

(jl US :£Uj LaAic- # 6j)3*aA.ll oAA ^Jc- IaLojc.1 A_ia £_jUj j ? ^gjl^iSl (J^Jl f^k AiSUSl o^Ac- 1 j ? IaA^. 1 ^VTn jU CjUjI^aVI oAA 

^3 j3^Sl t._ nV) ^3 .IiSj g-lAvsl (J^-uj $.Uj AjSaxII oAA AjuU # o jS-iAll oAA ^jC- (Jaxj ? AjAjaa (_£Ajj (J^Al <^3] AjiJj V U^)l j’lAi 

(jjj^)A IAiAH 

£jJaj Jj ? 4m,<a Aj-na^j AxS AjA^j <jjA , pSClldOCOdC ^U^ AxIj <. _ \\*\ Cii^ ) ^JUSl^ Ajx-sl^pSl CjUa ^1x31 3^3*1^ a SI ^jj 

; ( AU3J Jjx^alaj <jjA j A-j^jS^iV 1 AxlSU ^^)jUS1 £a Aja^_jI^^ 13 ^alxSl (J£jaSI 

void try() 

{ 

(jS -*oJs I o 1_ k _3 LS-o? I 4_L_x_£) / 


void try() 

{ 

initialize selection of candidates; 

do { 

select next candidate; 
if (acceptable) 

{ 

record it; 

if ( solution incomplete) 

{ 

try next step; 
if (not successful) 

cancel recording; 

} 

} 

} while (not successful) and (remains of 

candidates) 

} 


do { 

1 i—>—i i jcdi j-l i j 1—pi-> i ; 
if ( J j_yJLo) 

{ 

ij_1 Li i 5 jdd-1 J_j_^_i ; 

if (J_a_Li_o JLC JJ-1 ) 

{ 

4_i_1 l_j_1 I a _9_kd- I J_g L> ; 

if ( 4_pt_> I_j yt_£ ) 

5 j t > j_> 1 J_>_?c_ux—i s- Ld_11 ; 

} 

} 

}while (JadLS-a jd JJ-i)and( (J J_J> I (jOn_u) J_0 J J_> j ) A * 


} 


Jjk ^ja AaSikAll AjIaI ."iV'uJ ^jj^S AjSUSI aIiaV I ^3 3^3^*s aSI I ^A (Jjl .Wuj.) _ j^IoaSI aSLulaSI c_fl^U^.U 3^3 -vAaH I 1a Cl)vUj-aaj c. <a\")Vi 

a^jg.^iSi (JjLoiaSI {Jt>\ ) 

: Knightstour - ^Uaa 4 Jja aILma □ 

jUjI bait j 0 < Y 0 < n — 1 j 0< X 0 < n - 1 : <Xo,Yo > ts* nxn W 2 j liiu) 

t Iaa3 ; ^1 j o^yi Jij j j j-dl U U * j^“ _ ] LA 22C- ^ya i ll'Vy v j 1 ^ji ^l li ^ ^ diji ^jl£ 111 j 4 ilaxj] 

tjl L-laa ^_i]l Uil I\\Sby I 4f~-j^-v ^ Lad] j ? j-o ^Uxj I_1a 3 Lijl 41^ J^ j4jt I., • 4,ill'll 4jl l \l 4 ‘n j^ j Wq^ u.i <]Luia]I y^ 1 

n V- jlaa —Jl ^1 ^Jl ^Jjpl" j djliy^JI fidA ^da] ^ y jy 1 ^ 4 ji^ajl djliy^dl 4yo JdC- IjjdJ 4 1 -s j^ ^3 _ d 1 

;^lxJI ^y 1 j'lll ^-o j jl yidl JaJa^ aJI Jja al^.jun-all j 4 11 "ill 4_Iau—adl 4_pyxJ! 4_i^ J jl r d 11 \ dUi yjc. j_i_udiJl yi-aj 

void try next move() 

{ 

initialize selection of moves; 

do { 

select next candidate from list of next moves; 
if (acceptable) 

{ 

record move; 
if (board not full) 

{ try next move; 

if (not successful) 

erase previous recording; 

} 

} 

} while (board not full) and (there are more candidates yet); 

} 
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AjjLa^IxaSI A AH.Vig Si A_iS£ - ClixUl A x a! 



















1 — j djl_L<aj^l ^^Al 


; (jSdAL l^Sjxj }\ Aju^a <x3^)ll (Jjaj # Adl^^VI d-L/LalstA j A_,a, W'u^,<Al dA jAi».a 1I AW u*i 4 _ia j_jl^kJl (Jjj^aal 

const int n=5; 
int h [n] [n] ; 

(X,Y) £jj4I ^ jjjaII ciiJiij V h[X,Y] = 0 - : 2^ 

i sjiaiJI gj (X,Y) £Jj4! cs^ jjj^' h[X,Y] = i - 

’ 4-±a jj!j-^Jl CI^LaLx^q 

(X,Y) * 4_i*j^nAv’i • 

i ; ojJa^Jl • 

(JJa2 jl ^-L^J ! A -nj Vi q (Jj Vi* • 

i < n 2 ; cJ^-dlb (board not full) ’’auIIa-o du*n' <xs^>]l M • SjU*JI l^juin (j^j dUi ^^Ac. 

) M (JjjLa M S^jljxi! jli ( L lM> 4^j^)*-dl jt-a^Al AjL^)la Uxi*\ ) <j£aa]I ^sl^-dl (_£A^.I (JiLu] V ? U (jjj* >-s-iyA j Vi^a 1_11 a*JjujI I Al 

h[u,v] = 0 and 0<u<n-l and 0<v<n-l j^*All (acceptable 


(jl 0j_jA*>dll 4 _a*A AC-1^3 (j-a ^al*j # <X,Y' > (j-o lA jljaA (j^AJ (_^All 4 _j£aa]I dASjaJl AjA^j A-iAj^)I^^Jl iiun n jpa o^i^VI 4 A^.^)a]I 

• ^Ull j£dAl l,g,n n ^jjl^A AdLoj J] (JlSdjVI 4 aI*AI aAL^AI ^gi ^jAVuxij jL-a^Al 












3 


2 





4 




1 






X 






5 




8 





6 


7 





















dAjjl a^J (^Aj A^LjaU Saja^AI ^sI^aII oaa d ilA jI a^] <^Ac. (Jjj-a^AI j^Aj 

; (J^dlU jla jxj b j a u^j-^ c3jj^ ^ uj^ j l^ 

int a[8] , b[8]; 

Adl^^yi C-lc-AlujI Aic. # ^gAlill Jl&iVI djldl^l k AlAC. ^al.W'uA ^.liaJjaij L£ 

a^. 1 j <Aiall Aiuij j 5 jL-a^A] ^gjIiLVI ^a^aII (jvliiAj (jjAill <X,Y> aa^a 

. h[X,Y] ^Sj-U 


h[0,0] £^J-dl j)A jb-a^Al Iajj d n*\ ? ^cj^AadAl <*A^) (.jAc. jL-a^ Jl 5Jja. <J1 _uia] (J-al£JI (JaJI ^^Jaxj ^JlliJl 


#include <iostream.h> 
#include <iomanip.h> 


******************************************************************************************, 


cons 

t 

int 

n= 

=5; 



// 

int 

i 

<■ j ; 






char 

q 

=' n ' 

r 



// 

no 

int 

a 

[8] , 

b [ 

!8] 

r 



int 

h 

[n] [ 

n] 

= { 

0} 

r 


void 

. t 

ryl ( 

int 

1, 

int 

X, 

/*** 

* * 

* * * * 

* k 

• * * 

* * 

* * * 

* * ★ 

void 

. main( 

) 





{ a [ 

0] 

=2; 


b [ 

0] 

=1; 


a [ 

1] 

= 1; 


b[ 

1] 

=2; 


a [ 

2] 

=-l; 


b[ 

2] 

=2; 


a [ 

3] 

=-2 ; 


b [ 

3] 

=1; 


a [ 

4] 

=-2; 


b [ 

4] 

=-l 

r 

a [ 

5] 

=-l; 


b [ 

5] 

=-2 

r 

a [ 

6] 

=1; 


b [ 

6] 

=-2 

r 

a [ 

7] 

= 2 ; 


b [ 

7] 

=-l 

r 

h [ 

0] 

[0] = 

=1; 




II 


// --> setw() 

number of lines/columns 

, the solution is incomplete 


// first step (i=l) is fixed 
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ijjLa 4_ll£ _ Ulu_Jl 4 9 d ■%. 





































tryl(2,0,0,q); 
if (q=='y') 

for (i=0;i<n;i++) 

{ 

for (j=0; j<n; j++) cout«setw (5) <<h [i] [ j ] ; 
cout<<endl; 

} 

else cout<<"No solution !\n"; 

} 

/******************************************************************************************/ 
void tryl(int i,int x,int y,char &q) 

{ 

int u,v,k=-l; 
do { 

k++; 

u=x+a[k]; v=y+b[k]; 

if ( (u>=0) && (u<n) && (v>=0) && (v<n) && (h [u] [v] ==0) ) 

{ 

h [u] [v]=i; 
if (i<n*n) 

{ 

tryl(i+1,u,v,q); 
if (q=='n') 
h[u][v]=0; 

} 

else 

q='y'; // yes , the solution is complete 

} 

} while ((q=='n')&&(k<7)); 


: EightQueens - □ 

djLi-ojj' ykl] ^ ^ ' v . V w' j ^_g\ l_^_i3 /j V U ^ \ j hi j ^ )r- c-l JJ j lajLcj £jj jj aJLolaII 

; tjiiu (jli ** ix-sl j2i 

void try (int i) 

{ 

initialize selection of positions for i-th queen; 

do { 

make next selection; 

if (safe) 

{ 

setqueen; 

if (i<7) 

{ 

try (i+1); 
if (not successful) 
remove queen; 

} 

} 

} while (not successful) and (there are more positions yet); 

} 


21 


4_il£ - jll 4 x -al -n 







—1— CjI.j1ix.a 11 j 



int x [8] ; // 

char a[8]; // 

char b[15]; // 

char c[15]; // 


^)lajalll jl .}^aLxJ 1 ^3 CjLxJ^aII ^ jA~^k (ji ( 1 )^^ 4_ji ^CJ^lualll JC -1 j3 (_JA ^lx \ 

J ^ .}^a1_C* c£ ^3 .1^1 ^5 ^.x^a^ vn j 151 # ^j^I^aII (J^jaill d!5 (Jjajj , <Joiij ^)liqll ^1 

1 (*0 (j*Qx>a 4_i3 ^-CajJjuj ^511 ^)luaill ^3^) ^11 j ^Jj_j ^jJ^j^ll £3 ^a -IjC^j AjIaC- 

AjIj 4.** ? A_a, W'u^jaII 4.** )\ jIix.aII A_ml AijAC. A-CsLIa <Jja Ai V Ajl 3^)11 ^Ic. aJLxxiaII o5a 

AjI jjII ^ ^ jjJjll ^Caj cic. A-aj^Jl CjI jlil^Vl s-l^aJ ^c-Lujj 

c_fl^xil A_ix_x-a Cjljln^l ^Jj JAfljll 15 a (j£J ^ Aju^ja <3^ix^a-o LgjL ^cj_jlixxill AjlS^j t—flj^xj 

V ^1 ( 1 -^.i^a ^jjc-) ^ 1*1 ^ U-j"M 

J^J* ^) 3-1XX) ^£^2^j 1 t S^)X_J cj -J 5 (J^SI^aII ^^-qLxJI j/ix/a ^J^j ^A 1. lAg 1 Ia j) 

; aJWI CjIjIix.^H ^.‘iV’uxiu^j 151 V ^1 tjj _jj (jjx-a 


i ijj® ^ ji^xJl ^3j isy^ x [ i ] 

Ji JJ l?> l 5 ^ j u' cs^ a[j]=='y' 

Jj jj Lf> ijJ^i V j f3J jJaall (ji (jjajb [ j ] ==' y' 

JJJJ L?' CSj^ ^ j J JuUiJI jiaall J t 5 i*J C [ j ] =='y' 



0 1 2 3 4 5 6 


; jj J .'Ml Ajl 9 j jUaSl ^a-l 3 jj AjL^Ja ^-JCi]l (_K .'.* \\ ^jjjj 

jjl Ja^5Li3 ^ A_w (Jjj-aSij £j!aiui5 4 ^ 'V.. . ^CjLllax»a]l .AxJ 

.(Ajjlaj lX33cJ j r^.J - t." il x ) (J£ l r^.J J^ j 5^ ^ '.‘n^ ^\1 ^1^*11 

Syi (J£ j ' jQ■ ^a J t-iljc. 2- aa '~ Ut; ~ 1 ^ y A 




; aJUII CjLajlxjll iiijj j jli...ll j j»aj jjjjll AaLac. 


x[i]=j ; 
a[j] = 'n' ; 
b[7+i-j]='n'; 
c[i+j]='n'; 


; aJIj]I bil aiUMI Ajjyi j jU,..'l qa 


a[j] = 'y' ; 
b[7+i-j]='y'; 
c[i+j]='y'; 


i Ji JJ 1 ' J 


( (a[j]=='y' ) && (b [7+i-j ] ==' y' ) && (c[i+j]='y' ) ) 


ACiLull ^l^J^j^ll ^IbjiA 


x=[0,4,7,5,2,6,l,3] 


X 














X 






X 











X 


X 










X 










X 





X 







; (J£x5lb (safe) "jla'" 4-iCa5ll ^JC. J^4x5ll j 
• (JixilU (JaaaII < 1 Loia 11 (J^Jl ^ll-^l j 
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ACjIa^Ix-aII A xo.^ig 11 Aa 1£ _ dlx-jll A x a! 

























































— |— l~ \\ j j ykjl 


:J=JI 

#include <iostream.h> 

#include <iomanip.h> 


int i ; 
char q='n'; 
char a[8]; 
char b[15]; 
char c [15]; 
int x[8]; 


// no , there is no solution 
// lines 

// direct diagonals 
// indirect diagonals 
// solution = lines 


void tryl(int i,char &q); 
void print(); 
/************************ 


/ 


void main() 

{ for (i=0;i<8;i++) a[i]='y'; // all lines are safe 

for (i=0;i<15;i++) b[i]='y'; // all direct diagonals are safe 

for (i=0;i<15;i++) c[i]='y'; // all indirect diagonals are safe 

tryl(0,q); 

if (q=='y') print(); 

else cout<<"No solution !\n"; 

} 

void tryl(int i,char &q) 

{ 

int j=-l; 
do { 

j++; 
q='n'; 

if ((a[j]=='y’)&&(b[ 7+i- j ]==' y')&&(c[itj]=='y')) 

{ 

x [i]=j ; 
a [ j ] = ' n ' ; 
b[7+i-j]='n'; 
c[i+j]='n'; 
if (i<7) 

{ 

tryl(i+1,q); 
if (q=='n ' ) 

{ 

a [ j ] =' y' ; 
b[7+i-j]='y'; 
c[i+j]='y'; 

} 

} 

else 


q='y'; 

} 

} while ((q=='n ' )&&( j<7 ) ) ; 

} 

void print () 

{ for (int k=0;k<8;k++) 

cout«setw (5) <<x [ k] ; 
cout<<endl; 

} 
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t 4 jjx ^ <SLuia] 31 ^^ p 

,u jiVl CjLuIL.VI 


A jx^l jpll d(-l*a j jl ^Ikll ^LxJl ]aJa^ ^ 1A3U ^3 4_ljL<jd]l cd jj A_ib^<s A_i>ajjl yk d>A ojliiuiVI 

£-jtii J IjlAi J'-N < + LojJ J ? ij^ J- J> k ^ 3 ^ -lie. A -\'"l.a'l djLljl£^ V i' L-ilLI jiJlC. t_l^J dllj (jjaskjl J 

; ■^■JP A ' j"d' djti-ojj' ^kil b»l-»k ^ u^» ; 


void try(int i) 

{ 


for (int k=0;k<m-l;k++) 

{ 


select k-th candidate; 
if (acceptable) 

{ 

record it; 

if (i<n) 

try(i+1); 


} 


else 

print 


} 


solution; 


void try2(int i) 

{ 


• J\^ j d^ \) ^jc- dlaoil k_ijl ye-' ^ , u +' Aujbu]) cdjj aJLuus aJL^. ^3 


for (int j=0;j<8;j++) 

{ 

if ((a[j]=="y’)&&(b[7+i-j]=='y')&&(c[i+j]=='y')) 

{ 

x [i]=j ; 
a [ j ] = ' n ' ; 
b[7+i-j]='n'; 
c[i+j]='n'; 
if (i<7) try2(i+1); 
else print (); 

a [ j ] =' y' ; 
b[7+i-j]='y'; 
c[i+j]='y'; 


( jbl til ^ ji V ^ ti ad. ■ ^ 2 )' fi 3 A d)^ d+A ? (J^- 92 [-A 33 C- j _J 2 jL^jl 
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kjjta a , -' + [' A_iii _ du_il A » d ■%. 








— 1 — ClaLilax^]! j l** 


: Optimal Selection - jUaJl 4 JL^» □ 

^31 t.;j3 1 4 \ix« aJLula] LA3la_il tA -44 ^ill kj^jULa ^3 4 jx^l jpll ttLiajjl A-i ^L*_il dl ^ 'V'>. u J ._a_i£ 4 ^ 444 ] JI!1a]I 11a ^jLj 

LlA-ftC. ^4 ^kajLaill klLuiA ^3 jl ^^i^ladl) 4jl * ki^a kiLuus ^^3 l_iix3 La£ ^3alj (Ja 3l_ajV lalaa a\l )3A ^l-laiojl ^j^ai L 0 f' {jJLia]) 

Odicl Lilia) Cj-J^ 3a)j (Jaj .. Lii^l ^ 1 /> ■ aflj kJLi^jia]) ^ilixt: o^jaAl) a3A ^^3 _A-ijL<u]l s^d-jd^ kiLoui] (J^Ial) 3la4l £ 4 ) 3444 ] L»L.t a)) )3A 

4 i£^a]| (J^iaJ) 4 _ijlLa 4 £4444 ^lilx-a ^^ic. 

Lui \ 1 ■ ja^jlis) ID (t jjX4i ^jLixa L-luaj Lilia) yr~m : 3a I j ^ja-i Laj3 lafliia j 444aj 4 j£ aa\) _J ; b I) £4aa 3la4l l—iaj 4_iuLd 4_11 aaa] (JliaVI (Jail 3l_ajV 
^lx]l )a]aa a\) j }.!(JaaVI (Jail cs^" <Jd ‘ ^ 3 j 34C. _ ^(J^iall ^3a I § j U‘' F(S) '. P ya £jLi ^Jaaal^J J ^ia]l kipLLa ^jialuij 

; “LilLill CiLaalxilLi (JaJI jLg_lal A 1 ' ■ t ' r - J3ilu3 ^" n-v _i J^lall £4Aa 3aj!i ^11]! 4 j»^l jfi'l djLia jjl_jai] 

if ( F(Solution)>F(Optimal) ) 

Optimal=Solution; 

. Optimal (Jjala'I ^ aJc. (Jj^a'I (j£al cl^ (JdasL 4]Lai J£ ^ jjq'iVi dllia j 

’’ 4 £1aa]I till jtrkJl c Lii 4 iiac. ^ j~A .'aLlaxa j ■ ^ V- 4t~-j^-v ^ I jl nt\M 3l_^jl_l ^u^ik ]jj 4_xilA 4_1 Lul4 I 4_1Luia] V1u 4 jl^ i■ jj 

jl jl nt\M ^Jl J■ ^ajx 11 13A ^■ >» o3jli J> ^V- yu ^3 t _jjj3l_lj _4_1 ujLuj'V^ j^ 7~^ll ^x^aUc. ^j-4 j> ^V- 4^jj3Li4 ^jc- ? ^J j3!l]t 4 

_tj3_jC. Jllil j.-^'nII Jj (Jiljj jij 5 4 j3j 13 i3t 


«.t_u J )3A l»-iiu3 jl 33j-^aJ l>^ 3^^ jl3)' ^ 1 \ ^x^aixll )3A ^ajJaj (jl Lol ; ^ciiiuij (j4*-4 j> V- o3jli 3jc. 

; 3^.1j 4_i4j^)l^^. (Ja^j L 44 )3A j ? o3^. t _ 5 -ic. I (J43A 4-uo3Li4 L—La^j j , < tjj3 Lj^jliia.l 

void try(int i) 


{ 


if (inclusion is acceptable) 


{ 


include i-th object; 
if (i<n) 

try(i+1); 

else 

check optimality; 
erase i-th object; 


} 


if (exclusion is acceptable) 
if (i<n) 

try(i+1); 

else 

check optimality; 


// 


V _p3-o >1 9 \ \ , .‘VI tjl^ l3l 


3aJI ^3 ^ya v , .3 ^jl . ^ dlli] ( j.^ i ^yi 4d]^-4 kc J^4a ^ 33C-^ Ij^aq ' jly-3' 2° dlliA (j! 4_La^jl^aJI a3A 4_ujl j3 

33a-4 (JIII 4 4 . jjJa ^^3 33x1) )3A 43J^)la ^-k3a^iu: t 33x1) )3A yjn ^0+^ 

tiujkj A (j4i “tjjA?- ‘tc- j -a > -4 «-tjj 3j^>j Ujl (j^jiail j ? v ^-xja j W ojj «-L+iVI <j4i <c. j 4 > 4 A = { al , a2 ,..., an } d£i! 

3l3C-lj j ^o^jUalU .yu"u^_i ^)3lj^<i 4 JL^a]I &3A ^ ° v l ■ + J 1 ^hr.' La jLxx*:) ^ j4a-a j ? d)4X4i 3a J 3 ) lA^)j-al4C- d)Oj^ ^yaa ^ Od^ 

jl h dl ^_3 4_j ^>^— 4 ] I Udd^ ^txl) b jj j jjlaj4 V 4 Lid VI dH 1 ^ J h L 43 <c.j4ia4i jlilkl 4 jr. j ^43_uia 

; <4aj3 j I ^ La j j _j ^llill (Jj3ai! (J44J ^ j. d 1 . V. 4 _xj jI 1^43 <c.^aa-a]l ^ ^aj ^4 Ly.^i <jl_a 3aLi ^laxll 1344 ^idajll 


a4 

a3 

a2 

al 


17 

15 

11 

10 

(w) uJjli 

17 

25 

20 

18 

( V ) <4uall 


allaull 444 jjl_ja 343li (Jilai (j£-aj _4aaiaC.I I (j_jSi j 30 WOj ^ ^ t 1 ^.' J‘ '**' " *3A 0)-“ ^44_>^ ‘* t ~~ * j'_j'+1 -yji J 

^ I* ^ ^ jl .i jl ^jill ^ j. + 'I * y ■ '■' jl ^.>» 4_d3l_i4 4 jLac. o^jadll a3A ^^3 4_iia)3 o33C. (J£ cJlali ? cl^aalLi 4_li44i]l a^jadlLi jlptI . >>al yc. 
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4_iiLa^ix-all 4 . - ' U ll 4_ili _ 3llx_l]l 4 9 d ■%. 





























O* .(16 t^A^C- ^ <c-^a^-a1] 4_L3^^JI CjIc. jl 4_^jll]l CjljUaJl (Jj-qj J .(^^ **N ^IxjlIuiI \x j ^gjj^Uj' J ^ ^ajJa 

4_aj3 L-jU>j*\ t. . ^ \°i (J^l^Jl 4_iiL U1 .JjjSI ^ ^ V l^V S13 , S9 , S5 , S3 , S2 , SI J>3' 4^1 w <d 


.45 ls-^ j , <3^- J*- 33 ' j* S10 J^3' o' o-* t>> j ,'-$i« 



Sl={al,a2,a3,a4}; S2={al,a2,a3}; S3={al,a2,a4}; S4={al,a2}; S5={al,a3,a4}; S6={al,a3}; 

S7={al,a4}; S8={al}; S9={a2,a3,a4}; S10={a2,a3}; Sll={a2,a4}; S12={a2}; 

S13={a3,a4}; S14={a3}; S15={a4}; S16={ }; 

* 12121 djV s, \i 4_1 Liul 4I 2^2 ~ w\.-.. _a f..... 

( Cilii = ) >^jc n 2 LS ^aaVl oJj 1 ' : limW 
( ciulij = ) >ait n 3 j*- 2I ; totV 

4-ilL^Jl ^11^. 4_ilc- lll*^**^ (_£ 111 (Jd-aVi (jC. ^}4*J S ’ OptS 

opts J^VI jl^ikVI >^Uc. ; maxV 

a 4-ilc. 1 ^ S ^alxJl ; av 

4_ilc. 1 s jjjl! ; tw 


• <.AjJa ^a^C- jl 4 jL1j J (_£^ S jkS-x'\C* ^jJa ^)J^)j5Li] 4iL^)la J.W'tl 

^ajJa La 1^3 > "Q M ^3 l^J j ? Ia«HC. 4 L_klj^a § S A-QjJaiAll ^x-aLlxll Jib'll 

(J£ ^ia .”0” ^ t_ lx^a\\ ^JLu ^»jJa ^a^C. (Jl^. ^a Lai # f * ]_ M A^ajqll S[l] C^l S *> <^3 ^ 3-ax ,'1 j < 2 UJ^J 

# ( n-1 (_ 3 ^j 0 Cy ^jl ci±i^ V ^1 s *■_^jjoaliLuj lg j^'i^'i o 

^jjaalij ^al <al_iJal ^ ^23 3,y j! j S ^a 4_AjJaiA]l ^)j-aLlxl] tW (_ 

* ^a3^) j j # C_aj-sall Ig 

: i = 0 ^ 


n -1 


tw = 0; 


av 


^a[/]a 


1=0 


; i = II-1 l-AAic. j 


tw 2 limW; av = ^a[z'].v 

4i]=l 

tw + a[i].w 2 limW : " JjjLi ^jjal!" ,jc. jjjxjII i£«j ij^jc. 

av - a[i].v > maxV : " JjjLs 4 » , n > u VI” Jajloll ,jc. j 
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^!a_2l 4 . - '\l 4 X _ .~~ 1 . 1 4* A-s. 


































































|— CjLllax-a]l j t j ykj' 


1 ^_j' Lllk^aj ‘LajB J>iaal (j) i _jfLaJ ^/Liliuus ^ > +> J S C5^ 121^- 0- ya. yajl j ■ -b 1x31 ^J3 c* ^ (jj (Jyii]l ^3l£j j 

4 _iic. (Ja. Cy* J l ^jL 2 I ^JaJI (jl ^j-a 4 _ili 5 V _jA* '• * y 1 ‘ ,y ^ ^ 0 j~^ j i — n -1 uj^ bade. 


100 J 10 ij£ bajB ^^aJaxll ^jl jjV^ LlilaC-i du^ ? j■ \ci |2 ^aLadajl ‘ULa. ^121 (JjUall (JBfJ <SLula]I tj-al£ll (Jail ^_ 5 _laxJ ^121 £C-aljg2) 

LalgC.y]j£ 

#include <iostream.h> 

#include <iomanip.h> // --> setw() 


const n=12; 
struct objects { 

int v,w; // v=value , w=weight 

} ; 

int i; 

objects a[n]; 

int limW,totV=0,raaxV; 

int wl,w2,w3; 

int s[n]={0},opts[n]={0}; // if (s[i]==l) object i selected , if (s[i]==0) not selected 


void tryl(int i,int tw,int av) ; 

/******************************************************************************************/ 
void main() 

{ for (i=0;i<n;i++) 

{ cout<<"Enter weight,value ("<<i<<") = "; 
cin>>a[i].w>>a[i]. v; 
totV+=a[i].v; 

} 

cout<<"Enter wl,w2,w3 = "; 
cin>>wl>>w2>>w3; 
cout<<"Weight "; 
for (i=0;i<n;i++) 

cout«setw (4) <<a [ i ] . w; 
cout<<endl; 


cout<<"Value "; 
for (i=0;i<n;i++) 

cout«setw (4) <<a [ i ] . v; 
cout<<endl; 
do { 

limW=wl; 


maxV=0; 

tryl(0,0,totV); 
cout«setw ( 6) <<limW; 
for (i=0;i<n;i++) 

if (opts[i]==l) cout«setw (4) <<"*"; 
else cout«setw (4) <<" 

cout<<endl; 
wl+=w2; 

} while (wl<=w3); 

} 

/******************************************************************************************/ 
void tryl(int i,int tw,int av) 

{ 

int avl; 

if (tw+a[i].w<=limW) 

{ 

s [ i]=1; 

if (i<n-l) tryl(i+1,tw+a[i].w,av); 
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— |— l " \\ j (f j ykj' 


else 

if (av>maxV) 


{ 


} 


maxV=av; 


for 


(int j=0;j<n;j++) 
opts[j]=s[j]; 


s [ i ] =0; 


} 


avl=av-a[i].v; 
if (avl>maxV) 
if (i<n-l) 

tryl(i + 1,tw,avl) ; 
else 


{ 


maxV=avl; 

for (int j=0;j<n;j++) 
opts[j]=s[j]; 


; iji v'i 
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— 1— dlLJax-oll j 


cHcn 


0 

^ Goal q 

0 

0 

1 

1 

1 

1 

1 


0 0 0 
0 0 0 
0 1 0 

1 1 0 

0 0 0 

1 1 0 

0 1 0 
0 1 0 
0 0 0 

1 1 1 


0 0 0 0 
10 0 0 

10 11 
10 0 1 
0 10 1 
110 1 
110 1 
0 0 0 1 
1111 
1111 


0 

0 

0 

0 

0 

0 

0 

0 

0 

1 


0 

0 

0 

0 

1 

1 

1 

1 

1 

1 


Start 


#include <iostream.h> 
#include <conio.h> 


tJ!1 aj ^jl a ■ ^ aaLIaII (Jlxjj jll (jl l.** 5 (Jli-GJ 

L$iNJfi| Ljiz yq&Ljf L*d^(MA. \ N#|2B ICj2d# 

. jEgT l^p>oo2PcfyLrAdi IgyirAdz 


Ljtfjf 2ffj]!f I HZ It# ($6ycr L) Nf]| IJNjL0iliEPd| ^qsyrfCLJiz 

act Lj^, af Of 5^(li6ygL|.p_ff)^pa$ !(&^_AStart YWp? 

:YAD0|A. Goal U£Pd|l !gyj LOP fo OTdMj 
5 try 1 \ snPff 1 dt^RJ I H$dzo^dgfhY Itf 

yfT!J t Z(fo J\Jd%+ ^-P6Y rp+ ® , U£Pd| A ^Pfri| L#iMfTjAf 
oAPIJ ytr AY noi T EZztfAj af Of L#di.£! 1^ l^!| 

yo!J C&AyAaf yd# f^diJ 1 d|Qt . KjAjRJ ft lp&Kzd3a0!f 

. ( q5ftdf 




const int n=10; 


// number of lines/columns 


int h[n][n]={{0,0,0,0,0,0,0,0,0,0},{0,0,0,0,1,0,0,0,0,0},{0,0,1,0,1,0,1,1,0,0}, 
{0,1,1,0,1,0,0,1,0,0},{0,0,0,0,0,1,0,1,0,1},{1,1,1,0,1,1,0,1,0,1}, 
{1,0,1,0,1,1,0,1,0,1},{1,0,1,0,0,0,0,1,0,1},{1,0,0,0,1,1,1,1,0,1}, 
{ 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 , 1 }}; 
int optS[n][n]; // optimal solution 

int a[4],b[4]; 

int i,j,Xn,Yn,minL=0; // minL = length of optimal solution (=shortest way) 
char q='n',c; // no , the solution is incomplete 


void tryl(int i,int x,int y,char &q); // one solution 

void try2(int i,int x,int y); // all solutions 

void try3(int i,int x,int y); // optimal solution 

void print(int h[n][n]); 

/******************************************************* 
void main() 

{ 

a[0]=-l; b[0]=0; 
a[1]=0; b[1]=1; 
a[2]=1; b[2]=0; 
a[3]=0; b[3]=—1; 
cout«"Enter Xo = cin>>i; 
cout<<"Enter yo = cin>>j; 
h[i][j]=2; 

cout<<"Enter X-Goal = cin>>Xn; 

cout«"Enter y-Goal = cin>>Yn; 

cout<<"One Solution --> Press l\n"; 

cout<<"All Solutions --> Press 2\n"; 

cout<<"Optimal Solution --> Press 3\n"; 
c=getch(); 
if (c=='1') 

{ 

tryl(3,i,j,q); 
if (q == 'y') 
print(h); 

else 

cout<<"No solution"; 
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|— CjLilax-a]! j j ykj' 


} 

else 

if (c=='2') 

try2(3,i,j); 
else 

{ 

try3(3,i,j); 
print(optS); 

} 

getch(); 


/*********************************** 
void tryl(int i,int x,int y,char &q) 


/ 


{ 


int u,v,k=-l; 
do { 


++k; 


u=x+a[k]; v=y+b[k]; 

if ((u>=0)&&(u<n)&&(v>=0)&&(v<n)&&(h[u][v]==0)) 

{ 

h [u] [v]=i; 

if ((u==Xn)&&(v==Yn)) q='y'; 
else 


{ 

tryl(i+1,u,v,q); 

if (q== ' n ' ) h [u] [v] =0; 

} 


} 

} while ((q=='n')&&(k<3)); 


} 

/ 


/ 


void try2(int i,int x,int y) 

{ 

int u,v,k=-l; 
do { 

++k; 

u=x+a[k]; v=y+b[k]; 

if ( (u>=0) && (u<n) && (v>=0) && (v<n) && (h [u] [v] =0) ) 

{ 

h [u] [v]=i; 

if ((u==Xn)&&(v==Yn)) 

{ 

print(h); 
getch(); 

} 

else 


try2(i+1,u,v); 
h [u] [v] = 0; 

} 

} while (k<3); 

} 

void try3(int i,int x,int y) 

{ int u,v,k=-l; 
do { 
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++k; 

u=x+a[k]; v=y+b[k]; 







|— CjLilax-a]! j j ykj' 


if ( (u>=0) && (u<n) && (v>=0) && (v<n) && (h [u] [v] ==0) ) 
{ 

h [u] [v]=i; 

if ((u==Xn)&&(v==Yn)) 

{ 

if ((minL==0)||(i<minL)) 

{ 

minL=i; 

for (int w=0;w<n;w++) 

for (int t=0;t<n;t++) 
opts [w] [t] =h [w] [t] ; 


} 

} 

else 

try3(i+1,u,v); 
h[u][v]=0; 

} 

} while (k<3); 

} 

/******************************************************************************************/ 
void print(int h[n][n]) 

{ 

for (int i=0;i<n;i++) 

{ 

for (int j=0;j<n;j++) 
cout<<h[i] [j]«" 
cout<<endl; 

} 

} 


pDpqpjggjU4|crp} Zj 


: The stable marriage problem - pfeqpftttfWDZ 

:YAD0fA. n r A^oApCffAQCgtpiA, B Aa LJ&lfcl|2s L0dq&<!& bfft 
CAET!/ U zhitfcroA, be B A ae A Lftol ®h* a , b > y+T!| LJIA1 : n +ZAd|d|L0ihgdi#eDZ^|0q9 
stable 2|^d|Lyfe 1/1^01 Zp A, (%?□ KZ&fif I2|3f C62 2zl£:2 A A, L#eOf ljRMj2C^U 1 ^0Z12^d|nA<.a2PCf 

. marriage rule 

ORf IC<§r jAJ^aod^EkyLr AfipL#ZAl3d|0ZJii FT yf LpiT 2^ijA, K'0l41zA#dzA A, Y(&lZAJ$zB LJTT 2^ij 
\\ Ilf A a ynaj L&ot ®h* a ,b > n 2G&J L=d|t$E. NfliljAe!/ L*d#N£pa p 5 |crfRLJB\Y£26 

qey0 OBA. I2|l* d2£ || EZJ2|!fIZA^d^lfl?, ZPUf L^pLftoLpOB^f* Y£2oA, (eB|rzhL0IfoA>lcl2e b 

. L2|^dizAd2pd|l ZfRiyfeQfljfMjpAA 
) +^tu02(^f+de$ , A2® IT zltofycgAif (ajEi eg&O^A, 1 rffd|yj0d|Lj^IDBEA.}!(g 1!^d|I^Njfzk 

. A3tffiRZtfE5cTCfi|22aac32A3 (tlQ& 

2(ffid2i H2U A2 q&cU L^SBOTf U+ LJiiC(^2+(^ytrA+^LTUauL^! A, Of PTI po MyQcii&iAe!/1| ^TIJ2C$FJyQciifc 
A, ytfAjIjATkfpL#! A, l!^d|0$hbl !qi pdk, LjEOJ pcOC^gyCs 05y$hl£t o^lMi ®hA, < a, b > U&IJCfflg 

. p^nk+a^l Zpfc 

QtgLp igLUPe OB B Aa LJEAdfcgLJilfET I? pfa&Q<$(£AY2nLj OKEfiTy+TTfl EZ!$d|ljWjyAEa.£i o\$L$dz 

. yotffT K2A&J LjdiiA^ h^^dzOftf 12| | d| KXaaAtf y&t p0^yAgLj, L0ZA4d|2[(^ 
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AjjLq^LlaII A *uYig '1 -n 








— 1— djLJax-all ^-u j 


COMPLEXITY - *1*Oj!jSJI ^au 

4 K^Lail ^y iaj \ ^iUAa . ' 4 fljj^ ^ ^jj-olii] Cjli4 ' jaacj c_jLkua ^ 3 ^ 

_L<s ^c-olj^jj >3”' CpJ) C-hW^ ' + j»lA ' _>Q»+' 4_^jJ 1^ t^ilj ^Jj 4 3 1 . . >>N r ^ 

; AjM 4-a^-a]I dlUa^/Lall ^)£j (j- 0 V ^ CjLi433^^ +*+' 4_u:l^j^j 1^4J J (Jj3 

; ljIj^ jjl jiJl 43 jLLaJ 4 _a j 3 Jl Aj^iaLjjJl ^o&lL 3 l (jiuu - 

: o^ 'jj f(n) — 0(g(n)) J f — 0(g) -? J! j*J 1 j g t>> -siic. j K. u ‘ ^ f £4^ cp Jj^ O 

:1-Jiia 


f(n) = 0(g(n)) <t» 3 c,N | n > N => f(n) < c g(n) 


=> 


f(n) = n 
g(n) = 3n 


f(n) - 5n 3 - 0(n 3 ) 


1 

c > - 

3 


n < c(3n) = 
f(n) - n 2 + n = 0(n 2 ) 


{ f(n) = 0(g(n)) ; c > i } 


6n + 3n = 0(n 2 ) ; c=7 , n=3 


:2-Jli« 


; AJllill ^Ac. Aajxj Aj jIaaI] Q 


0(1) < 0(log n) < 0(n ) < 0(n) < 0(n log n) < 0(n c ) < 0(c n ) < 0(n!) ; (0<k<l<c) 


q + 2q + 3q +.... + nq = 


n(n +1 )q 


1 + 2 + 3 + ... + /? — 


??(?? + 1 ) 


1 « 

.2 , , „n -1 _ 1 — <7 


1 + q + q +_+ q — 


1 -q 


1 , , z , j , , n 

+ q + q + q +.+ q — 


n +1 1 

„ q -1 


q -1 


□ 


.■-.I h-vM a 

c*0(g) = 0(g) : ^+A? so+^' - 

0(gl) + 0(g2) = 0(Max { gl , g2 }) : £^1 j £*+ - 
0(gl) * 0(g2) = 0( gl * g2 ) - 

0(gl) + 0(g2) = 0(Max { gl , g2 }) : j £*+ - 


( A-a, W'), 


: VOJj-* 

aALolaII 0 (_)^A Aja^j! A_^.^p ^A aALoia Oj'qx'i A_^.^p 

: c>J - 

:4JU1I u ^c-oU^j Ojq'n (j-o j J^Wn 

aJUJI CiAjAut a 11 - \ 

uJl ajJ]I ajc. jil\ j^) compiler ^ c> jJl code y -2 

a-aoVuhaII j A_ic.^j -3 

A_ia^^)1 Ax .^)juj -4 


(_)j2 -5 
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A_ijLq^ 1 *-a]I A_ujJj^_ll A x -al 




























— \ — ^11 j CjUoJjI j±A\ 


; LaA j (jj^)-ol .laA^j r^j .M3 nil 

^ylliAS • <]Luia ]1 CljLlIaxA ^1 (J^ia ^ 1 ^ Jxj tfl aJLoiaI] ^ a^II t,_Lix-ajjll ^ “ '* | 

i^jjjjj ^jjUl jj-aUxli = sort 4 -iijjj aJL^ia 

^)Jj£ A_^.^p = Jj.1^ A_^JIxa AJLuAA Jxj 

^ jL^aVl jl ^jjjll = graph <j^ .i*j 

m x n J m+n J max(m,n) ^ = (m x n) <> cali jL^ 2 JU^ ^4 

i^lli^a ( 4 qK jj£ 1 CjULutll j»L«i a A"’. 1 " i"''.. 1 '-*'*" J- 4 ^ jl yV-V' Ab ^li]' <uJ mV I diULutll aja^j **2 




l» ^ CysJ) Cy* -Al] Ajj-uillj 

T(c) + Max(T(a),T(b)) i> 3 11 o!^ if (c) a; else b; t> -M*.ejUUx] 2^alL, 

n x m o*j uj^ Aq'^.'l J^.b Lo liiij ^j m jlncb j j^Vl n 3iij aII^J ajjouIL 

jill (JA^j ^al. W"n j_) A-^.^p UxlVl ("_£^jC. ^)JC ^ tlhl A.u*ii'Ij 

^^LlxJl «... ^3 !)1!1 a 3 ? .M^xill A_^^p *> _ il A_p^xll Aljfjjlc W'u^j'i ^jJ)^. ^c_aU^)J AjjouILj 

; jlj j AjjojLojVI A_Aax 1I ^A c_J^)jJa]l AjIaC. (jl m 'i 

T(0) = 0 

T(n) = 1 + T(n-l) ; n >= 1 => T(n) = n j* 6^ 

l ±&ul\ A-^jJ <jjjLjS 

lA^j-alic. A_ajIs ^3 ^)j-ajc (jC aJLiola ^\I1a 3 ^ l^jl_jj"i-k < Q j 1,^ Uxi"^ (_£ 1 ^ Lg_^JL*j ^jl\ CljLiLaxAllj A_Lo^^)l^k J^Wn 

aJojI^Lq j3 jl dj^yL^-ioi l_A^)j-aLic. A_aj13 j A 

• Lo n ciali aJLoiaII djLiLax>a D n 

: A if* (j-Lajll -1 

Min A (n) = Min { Cost A (d) ; d e D n } ; <0^' i>J' ^ j* cost ^ 

: A V«JJJtja.Sft \jJ ^ -2 

Max A (n) = Max { Cost A (d) ; d e D n } 

: A -3 

Average A (n) = ^ P(d) ■ Cost A ( d ) 

d<=D n 

d 45 ^ CljLlLax-o (jl (JLaI^I p c." n*\ 

\^)j.s-i'\C- ri iS A_aj 1_3 (j-ojJa X ^ (jC. ^-LoiLuiill aJLola! tl *^jLL4 

dl^jl A_LG 

IViaX^^Il) = 11 ! A-ojI^II AjI^-J ^3 j \x H A ^-a-all ClaVl-^-li (j-o 

Min A (n) = 1 ; -la^S Aj^)ILq A_Aaxj ^a^-J A-<ula]l ^3 ^) \C- (Jjl L-Jj)\)^^H ^) as-x \» \\ ^A aJL^ (jjoi^l 1 a \ \\ 

•^Jj Lq ^Lo^ll l_jLuj^J Lol 

13] Ajl j A-aj13]1 ^3 X J& Q (jl (_ V (j^-^ J A_Ajl_all ^3 U-3^ U X ^)J>^txll (jl ^jliic-Vl (j^xj ^.^1 

(^1 J n l-gJjia (3^51 ^ajljsll (J^ Ac. (^Jl D n i -A 3^^ 0 — i — 11“ 1 ci^-^ (j-®3 .(JLoj^VI Ajj L * Tu ^jJalj>Jl (jli A-Ajlall ^3 X 

; JWU j # x J^i 

P(D n) .0 = 1 - q => Cost(D nrl ) = n 

P(D n ;) = q / n => Cost(D n ;) = i+1 

- £ 

n ~ 

(n + 1) 


Average A (n) = ^ ^ (j + 1 ) + (1 - £) 

« (=0 

Average A (n) = 


q n(n + 1) . q(n +1) . 

n = —— -- + (1 - q) ■ n = — -- + (1 - q) ■ n 


\ j q— ] jla <AjLa]l ^3 .1: yA x tj^ taL-u ^\a> ~i lj£ I jli 
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4jjL<s^L t -' 4 ^ 4_ii£ _ dutJI a* A-s. 














|— Cjl_ilaa_A]l j CjLlg 


Average A (n) = 


3 n +1 
4 


Cost(n) = 1 + 2 + 3 + 


: (insert) 

77(77 + 1 ) 77 2 n n 2 

+ 77 = — 1 -- =-+ — « -= 0 ( 77 ') 

2 2 2 2 


:u^ q—1/2 x j 

l Allal 
(*1 Jli• 




: (Bubble Sort) dAc-liaSL jjali jjl c_jL^ 

4_i1aC. \ 1 ^3 11“ 1 dJLiA a.1^1 j) (jjviN ^ic. ^ jfryj j U jA aJLoiaII .Ixj 

[tiiii ji ^ ^ )1 <qc. j ^ ^j^jULq 


n -1 


Cost(n) = ^ 2/ = 2 


77(77 - 1 ) 


= 77(77 - 1 ) = 0(77 2 ) 


: (Binary Search) k^la ^ jc. ^Uul! iloJl kwjJ jiJ jj5*j 1! ^U.jj t_iL^. (*3 Ju-« 

^Uxiq'i .\\xa ^9 jl 7.1^11 ^^3 jl s. Qx^Vr^ll ^3 ^jxrfViatli jlirkl j <c-^a^-a1I l Qx^VnA L-jlxxi^k ^Ac- 4 _ia^jI^^JI Aajxj 

• ^u^q'i a^lc-l j ; q\ n\A».j j ^Jl ^j^iVn 4 _L^.^)a (J£ ^3 |jj (Jj-saj ^11^. #>>> A j Qua 11 <C-^a^a]I 


T(l)=l 

T(n)=l+T(|) 


T( n ) = 1 + 1 + T(~) 
T(n) = 2 + T(~) 
T(n) = 2+1 + T(^) 

O 

T(n) = 3 + !(“+) 


T(n) = k + T(^) 

: 77 = 2 /i => k = log n 

T(n) = log n + T( —) 

77 

T(n) = log n + T(l) 

T(n) = log n + 1 
T(n) = 0(log n) 

quick SOrt ^^Jl k_njjjll 4 _ia (jli 4_jjaii]lj IaIij .lLi^j 4_iAjjl^k ^ jjaI <^A Cli^all <jAjj!^^ ;4ft%5La 

. Cost(n) = n log(n) I ^ 

: ( Polynomial) P and (Non Polynomial) NP JjUaaI) _ 

j±& cjI i lA.\)Wi dijl£ lij (p = polynomial) l^ji AaajjI^* j>c. Jj£j 
. c£> , UAii*j CajI£ Ijj (NP = non polynomial) M Jj 

aJL^. ^3 V) ^=L^Jlx-ail <Ll3 ^iC- J (JjLuia ^A NP (_5 ^j (j,!^*Vn (JjLolaII l^nj A_^JLxa11 A1j13 j A,\g,xxi (JjLuia ^A P ^ >a"iVi (JjLuiaII ^j] 

j.W ^ CjI j d ll jj-aa a 
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AjjLq^Lca]I A xo.'lig 11 - dlxJl A x -al 

















— |— C_lLila*_A]! j l" ll M j jl ci2' 



: NP j' P J! 

l 

: ^ 


- J 


2 ~n. 

— n 

(Quicksort) j2' — 

- n log(n) 

fact — 

_ n ( 

^Llill C1±=»2I 

~ log(n) 

Hash ^2=^' — 

- 0(1) J 


T(0) = 

0 

T(n) = 

1 + T(n-l) 

= 

2 + T(n-2) 

= 

3 + T(n-3) 

= 

k + T(n-k) 

= 

n + T(0) 

= 

n + 0 

T(n) = 

0(n) 

T(0) = 

0 

T(n) = 

1 + T(n-l) 

= 

2 + T(n-2) 

= 

3 + T(n-3) 

= 

k + T(n-k) 

= 

n + T(0) 

= 

n + 0 

T(n) = 

0(n) 

T(0) = 

0 

T(n) = 

1 + T(n-l) 

= 

2 + T(n-2) 


= k + T(n-k) 
= n + 0 
T(n)= 0(n) 


NP ji P J! ^Ac. (Jiuoll ^jjjj 

ATP 


> 


. otuta. Lf IC' 4JiLaj 


^,j v^rii JJsd ^jlaUJl c-iLutaJ AjJjaJl A_jj»Jj| jaJI aAu A_ajJ 

• j A-1 ujLujV^ A jlaxll L iall A AaC. (jl jy* ' 


n - k = 0 


k = n 


ft j3 j_jJ| ^jBjja JJC c-ituoJ AjJjxll Ajjajjl jaJI Jj&u AajJ 

; j Aa^Lx^VI AjIaxJI ^A Aftfac. (jl 


n - k = 0 


k = n 


(jj-yi'wa L_ijJa 0 jU cjUuaJ kjJjsJ) A^iaJjtjaJ) AjIaj A^jJ 

; j A^LujLujVI AftLaxJ! ^A AiLaC. ^jl ^)jjxj 


n - k = 0 


k = n 


: (Bubblesort) jjill ^Uajjja. jj2*j <Ujj 

; j ( Ajj! A_i^o j jl ^ A ’1 /j! ^^ j AjjjLujV \ AjLoxJI ^_A Ajj'lL2I AjLqc. ^jl j 

T(n) = (n-l) + (n-2)+.+ 2 + 1 

n(n - 1) 

2 

T(n)= 0(n 2 ) 






>/ 


>/ 
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Aj^Lq^LcaSI A_ujA 1^JI A_il£ - dixJl Ax a! 


















— \ — CjI.jLiXaI' J ^2kJl 


: (Insertsort) Jji 4 a jj uu^l 

; 4JW1 s jia31 a<u*j (Insertsort) JL^VL ++j2' 

? ( (JjVi (_£1 ) 4li3 La ^)j-aLl*Jl _jjuo^. (Jjl^J j ? LlQa (JjV^ jm,i i”n*\ ? ^jLill Aic <_ja lAij 

(Jjl ^Jl (Jj^ajj La 3^)^-a ^ 4 _Ia 3 La (jjJ La JjL*J j tldlSIl .lie. <_ja IJUj (jV^ . (JjVl U^ 

JJ^VI ^Jj #>> (^aaL^JI ? £jl^)ll .lie. <_ja dll j) Li 4.11 ^)^)£j ll^A j # t^kj^kx.^ i^ \j i^pJl u^il ? flSjLj 5 _j* **+ 

* lil # d^)a n-1 S^J^Vl S^j-al! ^3 J #>># ^ C!jI^)a AjvL 4!i]l!i]l d^jaII ^3 ? <jjj^)A <LiiLill S^all ^3 ? JaS3 SI 2 J j a^A ^j^)ULi d^ja (Jjl ^33 

• ^^JllilL J (<j^)l^)£j 4 _ia^Q|^^JI <jl Clii^.) A_iujLaiVi A-AaxJI ^A Aj^jIaaII 4j1aC- ^jl ji"a,i 

T(n) = 1+2 + 3 +.+ (n-1) 

= akL± = 0( n 2 ) 


•/ 


T(l)= 1 


: (Quicksort) jj^' ^OJ ^ 

\ ( ^laiII ajla <jJoj ) A-Jlii]l s^Lall ^^Jc. Axiistj (Quicksort) <^^21 k-iiij^l a_ia 

^)j-alj*Jl ^ja'N 4_i3 £jlai JjV! ] L-ix-all ^-aLic. j ^-aic n 21 La AjLuhj^II A ajqII ^jc. (.’* n 

j ^)Xx*+ ^x-aLixJl c. <ax^'i Lu^ji <jl L-jLoi^ls # ^jS^\ ^)j-aLl*Jl ^ja-n <j 3 £jJai j ^-Lajuj^ll A.Ajqll ^ja 

Clji(jA^j Aiju (jV^ . 2 ; ^jjlj^lAA 11 j2 (J£ ^ja tjl # c Qx«Vill 

_j» x^*aV 1 1 aj3 AjI Laic- ? 4 j^)1aa (jj3 ) Lla 0 -aAj (jVi . _y^ a ^ 0 Cj■* ^2j^a L_fl^ix-a ^Ic- ^jl 

^JLlllj j (Aj3jC. A_ia ^jl t.**n*s) 4-1 jujLjjV1 Aj1a«.1I AjjIaaII AjIac (jl ; !ij # ( (j;i«a2l C5^ c> J jLujJl {^Ic- 


T(n) = n + n + 2 T( —) 


= 2n+ 2 T( —) 
2 


4n + 


4T <^ 


= 6n + 8 T(^) . 

- 2kn+ 2‘T(y) ; ^-1 =» k-log(n) => 

= 2 n log(n) + n 
T(n)= 0(nlog(n)) 

: (Hanoi) 43 ^ V«JJ ^ 

\ ^Lilb j A-ixjjLujVi Aj\a», 11 ^A (<cl_iLa =) Aj\aC ^jl ^) ujm 

1 ( 1 ) = 1 

T(n)= 1+2 T(n-l) 

= 1+2 + 4 T(n-2) 

= 1 +2 + 4 + 8 T(n-3) 

= 1+2 + 4 + 8+ 16 T(n-4) . 

= -—— + 2 k T(n-k) ; n-k=l =^> k = n- l ^> 

1-2 

1 _ 7 «-' 

= - + 2”- 1 T(l) 

1-2 

= 2"- 1 - 1 + 2"- 1 
= 2 • 2" _1 - 1 
= 2 H - 1 

T(n) = 0(2") =^> NP <H*a 
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1— djLJax-all (^±1 j ll 


T(0) = 
T(l) = 
T(n) = 


: (Fibonacci) VOJj^ 

• j (kp^c. (jl dux) A.lujLjj'V^ ‘CiLgxJI ^Jti x-A^kJI 4_iLac. jjl 


0 

0 




j))» 1 


1 +T(n-l) + T(n-2) 

1 + 2 + T(n-2) + 2T(n-3) + T(n-4) 

1 + 2 + 4 + T(n-3) + 3T(n-4) + 3T(n-5) + T(n-6) 

1 + 2 + 4 + 8 + T(n-4) + 4T(n-5) + 6T(n-6) + 4T(n-7) + T(n-8) 
1+2 + 4 + 8+16 T(n-4) (U»-j) 

-—— + 2 k T(n-k) ; n-k = 0 =+> k = n => 

1-2 


= 2 ” -1 + 2 " -0 

T(n) = 0(2”) => NP ^ 1*2 jjc‘ lLajjIjiJI 


( £!>Ua^U ) ; dljha.All ^ j <UV ±i 


Ul 


1.000.000 

100.000 

10.000 

1.000 

100 

10 

jjixlll 

10 - b s 

10 - 6 s 

10 - 6 s 

10 - 6 s 

10 - 6 s 

10 - 6 s 

1 

19.93 ns 

16.61 ns 

13.29 ns 

9.97 ns 

6.64 ns 

3.32 ns 

log 2 n 

1000 ms 

100 ms 

10 ms 

1 ms 

0.1 ms 

0.01 ms 

N 

19931.57 ms 

1660.96 ms 

132.88 ms 

9.97 ms 

0.66 ms 

0.03 ms 

n log n 

11.57 d 

2.78 h 

100.00 s 

1.00 s 

0.01 s 

0.0001 ms 

N 2 

31710 y 

31.71 y 

11.57 d 

1000.00 s 

1.00 s 

0.001 ms 

N 3 

oo 

oo 

oo 

1 x 10 295 y 

4.02 x 10 16 y 

1.02 s 

2° 


( ns = nano second , ms = milli second , s = second , min = minute , h = hour , d = day , y = year ) 


( £^Ua5U ) ; <jara) j 4JVd ' A (jLaj dljhfr.all j>aA 




ly 

1 h 

1 min 

1 s 

Jj&ull 

oo 

oo 

oo 

oo 

1 

OO 

OO 

OO 

OO 

log 2 n 

86 x 10 9 

36 x 10 8 

6x 10 7 

10 6 

N 

97 x 10 8 

13 x 10 7 

28 x 10 3 

63 x 10 3 

n log n 

26 x 10 4 

60 x 10 3 

7.7 x 10 3 

10 3 

n 2 

4400 

1500 

360 

100 

n 3 

36 

31 

25 

19 

2 n 


(JLaJcdlj (JjLuiAll 1* 1 j" 1 A'-^' ‘. '0 . J 9 V dllwjjl y\ jdlj 4xJ j p ^ya 
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05 Advanced Data Structures - ^ bo 


; j A<sAlL<s djlAax-a ^_Ic A-ojlall ^3 i._figxlu i._ 

; A llaA 31 -' i\ lla* 41 

Arrays AA v jl • 

Linked Lists a4“J' JALAI • 

Stacks aLu.£AI • 

Queues JtijVl • 

Trees L>?AJI LS iJl 
Graphs ^AilA! 


• 4, iJrvll CiULxa!) , _L 

• «* •• L7 * 

CliLiLax-oll qa # t,j\x j.i\j. xfi l^jhn c“il^jhY’n ^aojalj ? CljLiLax-«Jl ^jhnl Vl^AuJ -1 *j 

• 4 ^ Ux \ 1 


Arrays - 4*-^ 


V JJ-aj ^-IjLxO ^j-Q A^ lC. (_$\ ^Jl AjJ k“ n^k .laMl L 'Ixs-j ^-ljLjal]l (jl L_Aj^)JCa]1 


Linked Lists - AJaaJl 


oe I g3 ? ALL 


Jj yzt i 1 c.^ r - LiHii]! t")l A-» il ^_i_iLj ^3 \Ij^Aj du^ _ di! jdyAh jl a*_A^I 'A~'i,.■! ^ U) 4 )t-.A \l 4-ALAI (JjAj ^jIAa 

^ i ^ \c~. f. _ ^ j ■ ^ '■ r l’.i'v ^ i ^ 't~. ' ]f"_ t " ^ j ^ t_li jtjLJ J ) ~ ' r \ . ^,', ^ kLulLulil 


;AjujIiVI ^**‘ “L A jLAt) J^vLuJl Jj*'»'*< _| 


const lmax=100; 
struct listType { 

int length; 

elem val[lmax]; 


; J£A < aLAAI j ■ t ; .r_ i._o. ~i j i.UAI cJ^L c_dy-a uo ‘ *■_A y~^i Ail ^jj c 


// elem = A yj*-* CA jL» ^ .Laj (_gl 


} ; 


; AjuiVI u laAuL JjIaj CjLnL ■■ 

j aLAAI LAjgxj «.ljji yV-VI * gAil o 1 a u^. 1 - _ p _> A1A _ aLAAI ^_y* __y^ ^>^1^ katJal ? ^ ^ ^ aLAA! a iAr-VI ^j! 

og£IAI Ljc- ^.n^A i q>— tl j j, : ^'l ''~'1 tc All AatJaVtj. LLk dj V L5 IA AQ <J^L ^ 

Acjli L <» L. length=0 : CSQa^La 


L aLuLJI A 4 i (Ajl! L — L.val[i] 


AjJaaJt AluilutSl ^ jljA) \ j~<aoC > i.lv 

AjUthl Aluiluiil i^A x j'^’ c AilAa) 

listType delet(listType L,int k) 

{ 

if ((k<L . length)&&(k>=0)) 

{ 

for (int i=k;i<L . length-1;i++) 

L . val[i]=L . val[i+1]; 

--L . length; 

} 

return L; 

} 

listType insert(listType L,elem x,int k) 

{ if ((L . lengthklmax)&&(k<=L . length)) 

{ 

for (int i=L . length-1;i>=k;i--) 

L . val[i+1]=L . val[i]; 

L . val[k]=x; 

++L . length; 

} 

return L; 

} 
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Aj^Lq^LcaSI A_il£ - CIixaII 4_x_a1_^. 























— |— Cibb*-a]l j d ll M j jl obi 


; <Jj| ^I^aIuiL Ju£Lmlt Jj*'*"' -2 

j ? l^-jc- p\£llj flj£i> jj ^ *tijb]l A-lxull Ajl Aj ^3 <*_b ^>bl 4 ii . >tyb j ^g_l J/ \ A ub jdl A u bl ^gB ^<uu •' \ r . >. ^-all I AA I, u*:jA bii Lai 

■ J , SA C ' *■ ; 13-j AjAi. ajfrla A^.jj 

; 4 -jjil All Ju£Lu 4 t 

^gl] ^)Cj^aJ <LuiUI AA^-i j i <luUI ^_g3 y> .^\r- Jj| ^^Cj^all lAA J*a > A ^ Cl 4 L.uL.u 3I ^_gB j ■ ^aic. <_g3 ^)AuJ^a]l Alb J L)-* 1 V Ai 

; ^_gJlu]l bull L g3 La£ ? Lg_i3 j ■ .uaic. ^)d 



; iabjjVI Aic-Luxa Ju^LuJt 

j ■ ^ V- ^g]| yyjj J Jj! 1 ^jAuJ^a Jx^j Liil bb ^ J - ua ic Jjl ^gjl J juibi \ ^AuJj^s b_iB _b ^ j 



Pascal Triangle - J^uAj dJia 


1 

2 

3 

4 

5 


; ( (5 = b& j 1. -V' AAc- 


1 

3 

6 

10 


laAfl oAa.1 j 4_bjl jilo Axblii A C'i..l \ 


n 






1 


) JU1I JiLJb JlLuob CALa Jib 

• L' IjJ It^Jl y 

^ya (Jl^xab Cilia Ac-bla j U-iLuaa. Aj^ji 


1 

4 

10 


bib ^ <bjl Jlall Cailall Jj J ^buill l—ibu^ Asa _ ( bb Aa.1^11 ^jC- 4a\~~C *\\ ^xAabxll b^_iB Jlai ) 

^gic- Aa1*j J ^baall juaLit U—lbaa. J yti _ ( Aal^ll yC. A att J| ^ j j b ■ -■!' jualit 

t[i,j] = t[i-l,j] + t[i-l,j-l] : <3jj*bl SAtlill Jaj i-i jb-JI j^abt 

■f CaLoII ^ya j ^)iajai]l ^3 ^)j-ajjt]l J& J 

Jl^b b“ \T\a (JAxu] <_LujI_Lq b“ ll j]^3t >a 


JjS i - 1 ^LuJl ^LajuJl j jl ^3 j j ^)3*uaill ll x ai j b_n£l 


-1 
-2 

( o-^A ^Lc.J!Loj1 

^ J£jJ1 ^3 La£ ^ ^-aUaj]l (J£joi]I (3^J ^ t^lajoj J][ (Jj^ 4 _ijI^)^.I b_Jo£l -3 

:chJl 


#include <iostream.h> 

#include <conio.h> 
struct str{ 

int val; 

str *prev,*next; 

} ; 

str *pfirst=0,*plast=0; 
str s; 
int n; 

void init(); 
void print(); 

/******************************************************************************************/ 

void main() 

{ 
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cout<<"Enter n = "; cin>>n; 
cout«"\n\n"; 


if (n==l) cout<<"l \n"; 
else 

if (n==2) 


{ 


} 

else 

{ 


cout<<"l \n"; 
cout<<"l 1 \n"; 


cout<<"l \n"; 
cout<<"l 1 \n"; 
for (int i=3;i<=n;i++) 
{ init(); 
print(); 

} 


} 

getch(); 


/******************************************************************************************/ 
void init() 

{ 

if (plast==0) 

{ 

s.next=0; 
s.prev=0; 
s.val=2; 

plast=new str(s); 
pfirst=plast; 

} 

else 

{ 

s.next=0; 
s.prev=plast; 
s.val=l; 

plast->next=new str(s); 
plast=plast->next; 
str *p=plast; 
while (p!=pfirst) 

{ p->val += (p->prev)->val; 
p=p->prev; 

} 

p->val += 1; 

} 

} 

/****************************************************************** 
void print() 

{ 

str *p=pfirst; 
cout<<"l 
while (p!=0) 

{ 


cout<<p->val<<" " 
p=p->next; 

} 

cout«" l"<<endl; 
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} 
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— \— i"<l jjax a!1 j C )\ 


OS Thesaurus - ( dlijlji* qmja)! ) jlL* *Uj aLua go 




Ail cl 


, ( Thesaurus — q^d S “ ) _>>£* cU^Ldl 


ji^. ^ij^)A CIjI ^)jjjJ^ aII ^ja £-I_x_ia lL.il AjI # Lj.1^_jI AjI^ja dllijl j3a]| j dil aI^II 


(jj£j j." il^J JJA £A CjI ^jA 4 

^)jJJjjJ ^AdlJ^A 1 

AaKII 6.A& Cjli^l jlo A ila^ AluiLai t^jjj^A iS Ia^)j.Aj A_a1£ # t _^jAiL LS^ ^aKU U -0 A_ila^ aLoiLoi 

Aa!£ t_si^, _3 AaKI L_fl^l ja A^Ljal -2 Aa!£ AfiLjal -1 )A_i]Lj]I dll_iA^^)lAjlli^ 1 . ^UsaII j t (J^* aH ^jJa jj Ia£ LjJl^ji Ajj^a 

3^a1! CIjIjjI^a <C-LlL -8 A n» x> Aa 1£ Cjlijjl joa <C-LlL -7 L_fl.il ja (jc. lliaall -6 AaK ^jC- lllaall -5 L_fl.il ja ^ o‘w -4 


'b' 



!^1a 


^gJjVI ^^il A^Ull AIaLJI (_g J) 'l% A ^ ^-uU ^ il Uxll-3 (_£ill 


;JaJ/ 

.—^lil ^aI Lt° 

strcpy(char sl[],char s2[]) 


AjiiLi dlOLJ ^jl Jg. a ? 4_3 ^jVI q—fl^^Vl L-IJOl^ J-* . *-.Vl1 ^ .i 

"<0" if (sl<s2) || 


U J'h ' Tn <jd L tjjlij ^iil : stricmp (char si [ ] , char s2 [ ] ) 


">0" if (sl>s2) 

q—fl^)^.! AiagLgl ) q—fl^^l ,*y a^. (Jjjdj] ; 


I | "==0" (if sl==s2) : ^U. 

strlwr(char s[]) 


■ (J£ ril j ^ q “ ii A_lll \ q\q ' ^ Ijiddi ^ . _1 jqilU a dj Jig. .11 £jl jp l? 1 c. C_fl 

char searchWord(words* pfirst,char word[],words* &pwl,words* &pw2); 

i l£> ^aJ 4 dill ^j| do d jV I | q ^ i_; qiLidl *C&l£jl j ^ A aISH A hl'a /\(1 A 1 >li >11 AjIAJ qA ^ ill pflfSt djja 

( t Vwll ^9 A_La idi■ aj J A_]^lla^dl A A^W La ^ yl j_f q^d' Lai ^ ( djlid jLall Ar-1 ■ d q i o.w(l q j, : '.^ 11 Ada v jidgj 

char searchSyn(synonym* pfirst,char syn[],synonym* &ps 1 ,synonym* &ps 2 ); 

^aJ (Ji^- ^5^ 1 —fld^oll Lji_?AC. d . q—J^lia-ail t—fl^l^all j ? q—fl^l^al] A l i i gal l A 1 > il q ni l AjIaj pflfSt Jy^~ 1 ^ 

( q a WII ^_i Ada ~ ia“i-aj J q q jlLiall q ijl^ail q a Jj£ La Ljld^^i ^Q JJ ^11111 ^)d^a]l Lai ? ( q a WII q jidd' Ada dig ■ 'q pgdajl 

^aAC. L>g A£Uj LjI q P~> j ? olid A_ai£ j'i ^jl (Jj 9 - iillo ; Lj^*Ai-^i Lt 0 didaij (jl tj^-A-a Lj^i 

q _flll^ail ^alc. j A qKll ^a l£Lij ^j| ' q-qi A-olS] q _^judaj Lji (Ja 9 

I 'f> . ^ '_oA 1 qi q A^a _i’d ^ji q-^lau q _fill^a q’ 1 A ,K q_ q w dqS 

#include <iostream.h> 

#include <conio.h> // -> clrscr() , getch() , getche() 

#include <string.h> // -> strlen() , strcpy(destination,source)=copy string , 

// -> stricmp(si,s2) , strlwr(string) 

const L= 30 ; // L= maxlength of a word or a synonym 

const n= 26 ; // there are 26 alphabetic letters ( in English ) 

struct synonym { // = muradef 

char syn[L]; 

synonym* next; 


} ; 


{ 


struct words 
char 
words* 
synonym* 

} ; 

typedef words' 1 
dictionary d; 
words *pwl,*pw2; 
synonym *psl,*ps2; 
char c; // = choice of user 


word[L]; 

next; 

down; 

dictionary[n]; 
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char menu () ; 

char searchWord(words* pfirst,char word[],words* &pwl,words* &pw2); // pwl=address 

// of word , pw2=address of previous word 
char searchSyn(synonym* pfirst,char syn[],synonym* &psl,synonym* &ps2); 

// psl=address of synonym , ps2=address of previous synonym 
void insertWord(words* pwl,words* &pw2,char word[]); 
void insertSyn(synonym* psl,synonym* &ps2,char syn[]); 
void deleteWord(words* pwl,words* &pw2,char word[]); 
void deleteSyn(synonym* psl,synonym* &ps2,char syn[]); 

void printSynonyms(synonym *ps); // prints all synonyms of one word 

void printDictionary(dictionary d); // prints the whole dictionary 
/*************************************************^ 
void main() 

{ 

do { 

char word[L],syn[L]; 
c=menu(); 
switch (c){ 
case '1' : { 

cout<<"Enter new word = 
cin»word; strlwr (word) ; 

if (searchWord(d[int(word[0])-97],word,pwl,pw2)=='y') 

// ASCII : 'a' - 'z' ( 97 - 122 ) 

cout<<"The word \""«word«"\" does already exist ! \n"; 

else 

insertWord(pwl,pw2,word); 
break; 

} 

case '2' : { 

cout<<"Enter basic word of synonym = 
cin»word; strlwr (word) ; 
cout<<"Enter synonym of "«word«" = 
cin»syn; strlwr(syn); 

if (searchWord(d[int(word[0])- 97],word,pwl,pw2)=='n') 

cout<<"Sorry , the word \""«word«"\" doesn't exist ! \n"; 

else 

{ char v= searchSyn(pwl->down,syn,psl,ps2); 
if ((pwl->down!=0)&&(v=='y')) 

cout<<"The synonym \""<<syn<<"\" does already exist!\n"; 

else 

insertSyn(psl,ps2,syn); 

} 

break; 

} 

case ' 3 ' : { 

cout«"Enter the word you want to delete = "; 
cin»word; strlwr (word) ; 

if (searchWord(d[int(word[0])-97],word,pwl,pw2)=='n') 

cout«"Sorry , the word \""«word<<"\" does not exist ! \n"; 

else 

deleteWord(pwl,pw2,word); 
break; 

} 

case '4' : { 

cout«"Enter the word you want to delete its synonym = "; 
cin»word; strlwr (word) ; 

cout«"Enter the synonym you want to delete = "; 
cin>>syn; strlwr(syn); 

if (searchWord(d[int(word[0])-97],word,pwl,pw2)=='n') 

cout«"Sorry , the word \""«word<<"\" does not exist ! \n"; 

else 

if (searchSyn(pwl->down,syn,psl,ps2)=='n') 

cout«"Sorry , the synonym \" "<<syn<<" \" does not exist ! \n"; 


43 


4 ^3'^ \\ 4 jK _ l"\W 4jx-A-^. 





— \— tdjl lia* .all j tdjl A ^ j ^ 1) 


else 

deleteSyn(psl,ps2,syn); 
break; 

} 

case '5' : { 

cout«"Enter the word you want to search for = 
cin»word; strlwr (word) ; 

if (searchWord(d[int(word[0])-97],word,pwl,pw2)=='y') 
cout« " \ " "«word«" \ " is found ! \n"; 

else 

cout«" \" "«word«" \" is not found ! \n"; 
break; 

} 

case '6' : { 

cout«"Enter the basic word of the synonym = "; 
cin»word; strlwr (word) ; 

cout«"Enter the synonym you want to search for = "; 
cin»syn; strlwr(syn); 

if (searchWord(d[int(word[0])-97],word,pwl,pw2)=='n') 

cout«"Sorry , the word \""«word<<"\" is not found ! \n"; 

else 

if (searchSyn(pwl->down,syn,psl,ps2)=='y') 
cout«" \ " "<<syn<<" \ " is found ! \n"; 

else 

cout«" \ " "<<syn<<" \ " is not found ! \n"; 
break; 

} 

case '7' : { 

cout«"Enter the word you want to see its synonyms = "; 
cin»word; strlwr (word) ; 

if (searchWord(d[int(word[0])-97],word,pwl,pw2)=='y') 
if (pwl->down==0) 

cout<<"Sorry , there are no synonyms for this word ! \n"; 

else 


printSynonyms(pwl->down); 

else 

cout«"Sorry , this word doesn't exist ! \n"; 
break; 

} 

case '8' : { 

printDictionary(d); 
break; 


} 

} // end of switch 

getch(); 

} while (c!='9'); 

} 

/***************************************************************************************/ 


char menu() 

{ 

char c; 
do { 

clrscr () ; 
cout<<"1= 
cout«"2 = 
cout«"3= 
cout<<"4= 
cout«"5= 
cout<<"6= 
cout«"7= 
cout«"8 = 
cout<<"9= 


Insert New Word \n"; 

Insert New Synonym \n"; 

Delete Word \n"; 

Delete Synonym \n"; 

Search For a Word \n"; 

Search For a Synonym \n"; 

Print All Synonyms Of a Word \n"; 
Print The Whole Dictionary \n"; 
Exit \n\n\n"; 


cout«"Enter your choice 
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c=getche(); // getcheO : reads a char and print it on userscreen 
cout«"\n\n\n" ; 

} while ( (int(c)<49) | | (int(c)>57)); // ASCCI : '1' - '9' (49- 57) 

return c; 

} 

/***************************************************************************************/ 
char searchWord(words* pfirst,char word[],words* &pwl,words* &pw2) 

// pwl=address of word pw2=address of previous word 

{ 

pwl=pfirst; 
pw2=pfirst; 

while ( (pwl!=0)&&(stricmp(pwl->word,word)<0) ) 

{ 

pw2=pwl; pwl=pwl->next; 

} 

if ((pwl!=0)& &(stricmp(pwl->word,word)==0) ) 
return ' y' ; 

else 

return 'n'; 


} 

/***************************************************************************************i 


char 

{ 


searchSyn(synonym* pfirst,char syn[],synonym* 
// psl=address of synonym 


&psl,synonym* &ps2) 
ps2=address of previous synonym 


psl=pfirst; 
while ((psl 
{ 

ps2=psl, 

} 

if ((psl!=0: 

ps2=pfirst; 

!=0)&&(stricmp(psl->syn,syn)<0)) 

: psl=psl->next; 

1&&(strcmp(psl->syn,syn)==0)) 

return 

'y'; 

else 


return 

' n ' ; 


} 

I***************************************************************************************I 

void insertWord(words* pwl,words* &pw2,char word[]) 

{ 


words* p=new words(); 
strcpy(p->word,word); 
p->next=pwl; 
p->down=0; 


if ((pwl==0)& &(pw2 = 

=0) ) 



// linked list 

is empty 

d[int(word[0]) 

-97] 

=p; 




else 






if (pwl==pw2) 



// 

insert at the 

beginning 

d[int(word[0]) 

-97] 

=p; 




else 



// 

insert anywhere 

else 

pw2->next=p; 







} 

/-k*-k-k***-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k*-k-k*-k*-k-k-k-k**-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k******-k**-k****-k**-k-k*-k*-k***-k-k**-k-k**-k-k/ 


void insertSyn(synonym* psl,synonym* &ps2,char syn[]) 

{ 

synonym* p=new synonym(); 

strcpy(p->syn,syn) ; 

p->next=psl; 

if ((psl==0)&&(ps2==0)) // there are no synonyms for this word 

pwl->down=p; 

else 

if (psl==ps2) // insert at the beginning 
pwl->down=p; 

else // insert anywhere else 

ps2->next=p; 

} 
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/kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk/ 

void deleteWord(words* pwl,words* &pw2,char word[]) 

{ 

synonym *ps=pwl->down,*aux; 

while (ps!=0) // first: delete all synonyms of this word 

{ aux=ps; 

ps=ps->next; 
delete aux; 

} 

if (pwl==pw2) // delete first word 

{ 

d[int(word[0] )- 91 ] =pwl->next; 
delete pwl; 

} 

else // delete anywhere else 

{ 

pw2->next=pwl->next; 
delete pwl; 

} 

} 

/****************************************************^ 
void deleteSyn(synonym* psl,synonym* &ps2,char syn[]) 

{ 

if (psl==ps2) // delete first synonym 

pwl->down=psl->next; 

else // delete anywhere else 

ps2->next=psl->next; 
delete psl; 

} 

/***************************************************************************************/ 
void printSynonyms(synonym *ps) // prints all synonyms of one word 
{ 

while (ps!=0) 

{ 

cout<<ps->syn«" , "; 

ps=ps->next; 

} 

} 

/***************************************************************************************/ 
void printDictionary(dictionary d) // prints the whole dictionary 
{ 

words *pw; 

synonym *ps; 

for (int i=0;i<=25;i++) 

{ 

pw=d[i]; 
while (pw!=0) 

{ 

cout«"\n Word [ "<<pw->word<<" ] = "; 
ps=pw->down ; 
while (ps!=0) 

{ 

cout<<ps->syn<<" , "; 

ps=ps->next; 

} 

pw=pw->next; 

} 

} 
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Stack - o^l 


^ jLiJl (J^.1^11 n 


u hn ^\ 1—>Q4 ,rt\ ' A 1 ^ <\ l ^1 ^ *<c*- A ^1 ' "s~\ A^jf_j^ i' j^~ A ' dll^ a \ l h\ l n\ i A \ \ A < A < < < 

. (LIFO = Last in , First out)" V J 


^jllll ^ji *d ^j£4J 1 Q d ■ a^jjLj (ji ^ <~- 2gj.ifaftll ,*_jd]l d'' A j ^(JliLall (JjAajj Lil^Jl dataulajll ^}4 Aa^*JI ^4jda dll 


a^Lail 


1_£J 4 , d -v It jjtil ^jjj’ V- jt~' -.~'j ^ ‘ ~ jlg.1 <~- d j. al i—C. i " jj ~ ~~ lili _ . ' N z j.'. 4 ijj jjtll jjl£>s y) jiic- £jJ aj Of ulil ^4 M r-. Vt ..' i ^'l 3 ^ ill 

4-p ytA\ £jlj(i]l £4 Uttljd]l ^_i£- djl j.>' '1 a]1 1 4 M r .,,’ i ^i]l ^jlalt ^11 4 -li (J£ i_ ^ \r- U 0 L 4 J 1_44 LIFO L ' 4 !! 1—1*4^ 

LLi jL n. Wi (J^l ^j 4 djLa^jlLall £-4 dll ■ 4 -S 4 II -I ' ' ■ .'1 -.~'j Ldaji _ 4 jJ j*JI j_i£. 4 1 ‘ 1 IS 2 II £jljj]l 4-4 lg_j 3 4 J 4 IAJU ^ll ’ 1 Aq^l-ll ^ . V' 1 y t -1 r- Vi -.' j 

Asal^dl kli/l 4 jl 1 _il il j 1 ^"' CjLul^i J '/' xjll 4-4 Ualjdll 


Push(s,B) 


Pop(s) 


( jl£- djULttJ) 


LH' 


1 iS 4 II 4_a3 






/ 



B 


/ 

A 


A 


A 

F 


F 


F 


( 4 J4^ ill ^ jli z' ^Ldll 

. 'N z .’i' ^11 j ■ 4X4C. Aildal 

^J4 j ■ ■■'I V- 1_Q. W 

a 4_43 J. aj«II oc-l^ja 

LC. j'lS ^uAS-ail jLudl 


<_H' 






EmptyStack 

Push 

Pop 

Top 

IsEmpty 

CleanUp 


Top 


eN 




r 

eN-i 




r 


head 


; tjla s u^ 3 jL : CjUa^La 

IsEmpty(s) = false ^} -Laa j lil Aijx4 ^jjij Top(s) j Pop(s) ^LA^dl 

Pop(Push(s,e)) = s 
Top(Push(s,e)) = e 
IsEmpty(EmptyStack) = true 
IsEmpty(Push(s,e)) = false 

^ A \ 1 nl 1 n A \-t 1 ,' l gj ^ 4N t ^ 


M 


djl^dy^dl Jl 4a‘uU j 4 a.-kzU 1 r.y'\ , .1 1 • AJ 


;4jjVI 4jLayl ^ 1 4,3 4 4 o^liojoiVl ^ilaLd < aLo AjLlLaC. ^4 (Jjj4j (J£ j I ui,^4 (J-U40J ^»jL] 


AjtdiVl (JLajtlujlj (Jy 4 'Al 


djl^dy-oll JLajclujlj J/'4 I' 


// save in header file : 
#include <iostream.h> 
struct stackElem { 
int val; 

stackElem *link; 


Stack P.h 


// save in header file : Stack_A.h 
#include <iostream.h> 
const lmax=100; 
struct stack { 
int top; 
int val[lmax]; 

} ; 

y***************************************/ 
void emptyStack(stack &s) 

{ 

s.top=-l; 

} 

y***************************************y 
char isEmpty(stack s) 

{ 

if (s.top==-l) 
return 'y'; 

else 

return 'n'; 

} 

y***************************************y 


} ; 

typedef stackElem* stack; 

y***************************************y 
void emptyStack(stack &s) 

{ 

s=0; // nil 

} 

y***************************************y 
char isEmpty(stack s) 

{ 

if (s==0) 

return 'y'; 
else 

return 'n'; 

} 

y***************************************y 
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void push(stack &s,int e) 

{ 

if (s.top==lmax-l) 

void push(stack &s,int e) 

{ 

stack h=new stackElem(); 

cout«"Error: Stack is full \n"; 

h->val=e; 

else 

h->link=s; 

{ 

s=h; 

++s.top; 

} 

s.val [s.top]=e; 

} 

} 

! kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkj 

!***************************************! 
void pop (stack &s) 
t 

stack h=s; 

void pop(stack &s) 

if (isEmpty(s)=='y') 

{ 

cout«"Error: Stack is empty \n"; 

if (isEmpty(s)=='y') 

else 

cout«"Error: Stack is empty \n"; 

{ 

else 

—s.top; 

} 

/kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkj 

s=s->link; 
delete h; 

} 

} 

int top(stack s) 

/***************************************/ 

{ 

int top(stack s) 

if (isEmpty(s)=='y') 

{ 

cout«"Error: Stack is empty \n"; 

if (isEmpty(s)=='y') 

else 

cout«"Error , Stack is empty \n"; 

return s.val[s.top]; 

else 

} 

return s->val; 

/***************************************/ 

} 

void cleanup(stack &s) 

/***************************************/ 

{ 

void cleanup(stack &s) 

if (isEmpty(s)=='y') 

{ 

cout«"Stack is already cleaned up"; 

if (isEmpty(s)=='y') 

else 

cout<<"Stack is already cleaned up"; 

emptyStack(s) ; 

else 

} 

while (isEmpty(s)=='n') 


pop (s); 

} 


#include <iostream.h> 

#include "Stack_P.h" 
int n; 

long fact(int n); 

/***************************************************************************************/ 
void main() 

{ 

cout<<"Enter n= "; 
do { cin>>n; 

} while (n<0); 

cout«n«" ! = "«fact (n) <<endl; 

} 

/***************************************************************************************/ 
long fact (int n) 

{ 

stack s; 
emptyStack(s) ; 
long f=l; 
while (n>0) 

{ push(s,n); 

--n; 

} 


dll ui.^ .all p a.-La W't M ' ‘ ^ ^ __jd ^_LaUJI L—lUr-jOU^j 4 _j1j£ Uc.i * ^LoC. Jlllo 

: ^‘-4&j Stack P.h jl' i-dc-VU :<_W' 
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while (isEmpty(s)=='n') 
{ f*=top(s) ; 
pop (s); 

} 

return f; 


Cl 


d H A ] L i , i t Lai ^ ^jlS-a A-alill 


. j (Jlld Ja '■ i 4_jl ‘1 ^ 4_lajl^la <tajlii ^jjj La L)i ;4-alA A A 


: 6^>" 

. CiLajSJI ? j^ia La. iVi .. ui (postfix) (jaioll JS4JI J) (Infix) JSUI ^a IglljaJ -IxJ A-Ulal : J a^jLc. ^-LiLaJ jSij Ipl ^ja.1 ‘ . ij£l 

’ : J*J 

^JA till -N. >11 ji^ a (jl Jj^jall £-a J (JaC^aall CjLlaC. - iLall IjlA iS ^ U ^ , "StclCk PC.h" ■^■^ , ^ aULb ^ajAa) 

: ^ ls^} j ■ int ^ Ja? char ^ 

#include <iostream.h> 

#include <string.h> 

#include "Stack PC.h" 


char c[25] ; 


void print(char s[ ] ) ; 

/***************************************************************************************/ 
void main() 


cout<<"Enter a mathimatical infix sentence : \n"; 

cin>>c; 

print(c); 

} 

/***************************************************************************************/ 
void print(char c [ ]) 

{ stack s; 

emptyStack(s); 

for (int i=0;ikstrlen(c);i++) 


if ((int(c[i])>=48)&&(int(c[i]<=57))) // Ascci : 0 - 9 

cout«c [i] ; 

else 

if ((c[i]==’+’) | | (c[i]==’-’) | | (c[i]=='*') I I (c[i]=='/') I I (c[i]=='(') 

I I (c[i]==') ')) 

switch (c [i]) 

{ 

case ' + ':case '-' : 

{ while ((isEmpty(s)=='n')&&(top(s)!='(')) 

{ cout«top (s) ; 
pop(s); 

} 

push(s,c[i]); 
break; 

} 

case ' * ' :case '/' : 

{ if ((isEmpty(s)=='n')&&((top(s)=='*')||(top(s)=='/'))) 

{ cout<<top (s); 
pop (s); 

} 

push(s,c[i]); 
break; 

} 

case ' ( ':{ 

push(s,c[i]); 


49 


\\ 4 jK _ ciixjll 









— \— djl ifa* .all j dj\ A '‘ j j' p 1) 


break; 

} 

case ')':{ 

while (top(s) ! = ' (') 

{ cout«top (s) ; 
pop(s); 

} 

pop(s); // pop '(' 

break; 

} 

} // end of switch 
} // end of for 
while (isEmpty(s)=='n') 

{ cout<<top(s); 
pop(s); 

} 

} 


: ❖ 

5 / j * ? 5 ]aijuu]l ‘LuLjjll dll jLaxil i (J J 1 ' illaill (J^dll J i_l jj£-g jmj <LgjS L-jboiai ILljl^pl gjj£l 

. "(" j ")" (_>*! jaVl J! 

char ir . j qj jdi <3?.l i>a float 1ic - ^ J /i 2 il (jiplj (jjsla ^ . Vnl 

• ^diill 'Jlr.Vi i dilijljVI 4jdoal_La * j i “ ip _ ^ul p v i1 j CiLLudl 

push : ^ 

CjLLaJI <_jt dip ) push £ , ( "(" ^ J Id jli (jl Ja^jjaU^ IfrLa djlA axI t * + ? - 

(( l^V :-, + )- , + ,/ ,* : ^ JjVl 

cjLLaJI J dip.) push fii, ( "(" ^ ^il' j 1c.jli (jl IfrLa CjLlLaxJl ? / 

( Sj_p.p LpV / , * : ^ JjVl 

push : ( 

. "(" pop fj , "(" id' “0 MJ*' J! <J J! diLjLaJI £-i<p £ ■ ) 


#include <iostream.h> 
#include <string.h> 
#include "Stack_PF.h" 
#include "Stack PC.h" 


// --> strlen() 

// name of Stack= "stack" 
// name of Stack= "Cstack" 


val = float 
val = char 


char s[25] ; 

float calculate(char s[ ] ) ; 

float getNumber (char s [ ] , int &i) ; // ^lajl a^c. qa i— alp A^c. g^lc. J^jtj 

/***************************************************************************************/ 
void main() 

{ 

cout<<"Enter a mathimatical infix sentence : \n"; 
cin>>s; 

cout«s«" = "<<calculate(s); 

} 

j -***************************************************************************************j 


float calculate(char s [ ]) 

{ 

float nl,n2; char op; 
stack sF; Cstack sC; 

emptyStack(sF); emptyStack(sC); 
for (int i=0;ikstrlen(s);i++) 


if ((int(s[i])>=48)&&(int(s[i]<=57))) // Ascci : 0 - 9 

push(sF,getNumber(s,i)); 

else 


50 


4 111.1^ \\ 4 jK _ i”\W 4 jx-A-^. 
















— |— djl ila* .oil 1 j j •' ^ A *jj\ ]) 


if ((s[i]==' + ') | | (s[i]=='-') | | (s[i]=='*') | | (s[i]=='/') I I (s[i]==' (') I I (s[i]==') ')) 
switch (s [i]) { 
case '*': 

case '/':{if ((isEmpty(sC)=='n')&&((top(sC)=='*')||(top(sC)=='/'))) 

{ 

nl=top(sF); pop(sF); 
n2=top(sF); pop(sF); 
op=top(sC); pop(sC); 
if (op=='*') push(sF,nl*n2); 

else push(sF,n2/nl); // op == '/' 

} 


push(sC,s [i]) ; 
break; 


} 


case '+' 
case 


case '( 


:{while ((isEmpty(sC)=='n')&&(top(sC) ! = ' ( ') ) 

{ 

nl=top(sF); pop(sF); 
n2=top(sF); pop(sF); 
op=top(sC); pop(sC); 
if (op=='+') push(sF,nl+n2); 
else 

if (op=='-') push(sF,n2-nl); 
else 

if (op=='*') push(sF,nl*n2); 
else push(sF,n2/nl); 

} 

push(sC,s [i]) ; 
break; 

} 

:{ push(sC,s [i]) ; break; } 


II op == '/' 


case ') ' : { 


while ((isEmpty(sC)=='n')&&(top(sC)!='(')) 

{ 

nl=top(sF); pop(sF); 
n2=top(sF); pop(sF); 
op=top(sC); pop(sC); 
if (op=='+') push(sF,nl+n2); 
else 

if (op=='-') push(sF,n2-nl); 
else 

if (op=='*') push(sF,nl*n2); 


else 


push(sF,n2/nl) 


} 


pop(sC); 
break; 


// pop ' (’ 


} 


} // end of switch 
} // end of for 
while (isEmpty(sC)=='n') 

{ nl=top(sF); pop(sF); 
n2=top(sF); pop(sF); 
op=top(sC); pop(sC); 
if (op=='+') push(sF,nl+n2) 
else 

if (op=='-') push(sF,n2-nl) 
else 

if (op=='*') push(sF,nl*n2) 
else push(sF,n2/nl) 

} 

return top(sF); 


II op == '/' 


// op == '/' 
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float getNumber(char s[],int &i) 

{ 

float num=0; 

while ( (int (s [i] ) >=48 ) & & (int (s [i] ) <=57) ) 

{ 

num=num*l0 + int(s[i])-int ( '0'); 

+ + i ; 

} 

--i; 

return num; 
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Queue - ( jifcafll ii*a) Jjjii 


A ■ >i^l t .all 4 »-*. 11 i a.laJI (_£j 9 tail (J^ A^a. AibUaVt 1 ' jl jl *' r (jl jit. Alajl jLoll A ajI all A_IjjL 4_ilak 4_nj ^A j 

( FIFO = First cs'l "Vj ^jbLil ja Vj Ji.lA]l" i aj^II Uaj J**j JtijVl jli JlilE j ,head Jj jll ^Jaj 

. in , First Out) 

A - ' A ' dill] _ laflS ~ c ^J'uL-a IgJ i i. ..1^^ 11 .. k»» ^ jl ^ jl*_*]l j^ ^tLaS A-aL^JI djl&±lLaj]l jxi AjAatll j • - U JU j'2 I J.w"i...| j£^ij 

| ~ 'j jl AC- OJ)\^ b ' A"'. .t ^j£-aJ La£ _ (Jj^j j^jda jA^^'i/l jj^ajjauiajl i 4'aU‘idt dlLa^lx-all jj jaj ^»JJ _4_il*-a A_la^J lajfl -la-lj j *£u ■ a ^ 

t-.aa oA^al j Ajulda j jj J^"'"' 111 oAC. A^a.j (Jia. A r.l i t-.ll 


(Jj )]| AjIaj 


Jj ;]! (Jjj- 


Top 


el 



e2 


T 

• • • 

eN 

X 


Enqueue(q,B) Dequeue(q) 




\ 


/ 



A 


/ 

A 


F 


F 

F 


B 


B 


front 


:<Jjjll {jit- CjlaLaJl 

(<wll ) ^ jli Jij *l£j) : EmptyQueue 
JjJI j\ j^c. Ailua] : Enqueue 

JjJI j* j^c. Uia^ : Dequeue 

Top 
IsEmpty 
Cleanup 


(Jj^)ll AjIaj ^ Aj^.^a]l ji.Vnll Del ^5 
jj£ j' y'i A1 

Ja 


: ul^ , -^a j q ji (_ya jaj : 

IsEmpty(q) = false u 1 ^ Bj j 111 Aij*^ jj£i Top(q) j Dequeue(q) djUUxll 

IsEmpty(EmptyQueue) = true 
IsEmpty(Enqueue(q,e)) = false 


^ A \ l n\ >.' A ti l .' i gj j jj j ^ | Ha i 


rear 


CjI ^)jujJ^aI! (JLoXJjujLj j Ajl -kiV I (JL&XJjuiIj • ^LL4J ^J^4J 

tail (J! j front J] t -“ u-v j ^jln^ <LaLai 

(JliLa 4_la ojlil!ljaiVi ( xjJalluij QllCUC P.h ^ 1 — Cy cu ^ 1 AjLiIaC. ^jJsu s" u-\ iJlll(J-U aL 

: Fibonacci c_jLu^. 


ul jJjjaII JLojlIuiLi Jjjll J/' aj 

Fibonacci 5^ 

// save in header file : Queue P.h 

#include <iostream.h> 

#include <iostream.h> 

#include "Queue P.h" 

struct elem { 


int val; 

int n; 

elem* link; 

int fib(int n); 

}; 

! ************************************** 1 

struct queue { 

void main() 

elem* front; 

{ 

elem* tail; 

cout<<"Enter n = "; 

}; 

cin>>n; 

/**************************************/ 

cout«"Fib ("«n<<" ) = "«f ib (n) ; 

void emptyQueue(queue &q) 

} 

{ 

!************************************** j 

q.front=0; 

int fib(int n) 

q.tail=0; 

{ 

} 

int f1,f2; 

/**************************************/ 

queue q; 

char isEmpty(queue q) 

emptyQueue(q); 

{ if (q.front==0) 

if (n<=l) return n; 

return 'y'; 

else 

else return 'n'; 

{ 

} 

enqueue(q,0); 
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/*^************************************/ 
void enqueue(queue &q,int x) 

{ 

elem* h=new elem(); 
h->val=x; 
h->link=0; 

if (isEmpty(q)=='y') 

{ 

q.front=h; 

enqueue(q,1); 

for (int i=2;i<=n+l;i++) 

{ 

fl=top(q); 
dequeue(q); 
f2=top(q); 
enqueue(q,f1+f2); 

} 

return top(q); 

q.tail=h; 

} 

else 

{ 

} 

} 

q.tail->link=h; 
q.tail=h; 

GCD 

} 

} 

#include <iostream.h> 

/**************************************/ 
void dequeue(queue &q) 

#include "Queue P.h" 

{ 

int x,y; 

if (isEmpty(q)=='y') 


cout«"Error: Queue is empty \n"; 

int GCD (int x,int y) ; 

else 

/■kkk-k-kkk-k-kkkk-k-kkk-k-kkk-k-kkk-k-kkk-k-kkk-k-k-kkk-k/ 

{ 

void main() 

elem* h=q.front; 

{ 

if (q.front->link==0) 

cout«"Enter x,y : 

{ 

cin>>x>>y; 

q.front=0; 
q.tail=0; 

} 

else 

cout<<"GCD of ("«x<<" , "«y<<" ) = 

"«GCD (x, y) ; 

} 

y**************************************y 

q.front=q.front->link; 

int GCD(int x,int y) 

delete h; 

{ 

} 

int f1,f2; 

} 

queue q; 

/**************************************/ 

emptyQueue(q); 

int top(queue q) 

enqueue(q,y); 

{ 

enqueue(q,x); 

if (isEmpty(q)=='y') 

while (top(q)!=0) 

cout«"Error; Queue is empty \n"; 

{ 

else 

fl=top(q); dequeue(q); 

return q.front->val; 

f2=top(q)%f1; dequeue(q); 

} 

enqueue(q,f2); 

/kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk/ 

enqueue(q,f1); 

void cleanup(queue &q) 

} 

{ 

dequeue(q); 

if (isEmpty(q)=='y') 

return top(q); 

cout«"Error; Queue is already 

} 

cleaned up \n"; 


else 


while (isEmpty(q)=='n') 


dequeue(q); 

} 
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:SfQZ 

yM^Aatiatf ytihyfQ, L0V& I !gLJ#*f yj 5tMy^a!J y$ fehp 2J^f A sFSf yM.j£B^#d£ L£]#Z 2 U[ 6 

A.Lftey^!( g^^gaif^)tQdtA(ajfeiia)yiDtY^}^yn6^qj^ ^fVlo f y#^-2J^f 

:yAD0| 

. ( K^2Tdd|lM^)5^^^a2{ci2^l¥ -1 
. yistm.j|ftaL0n&i igQ^jaA^jyi^k+d^fApyi^f -2 

. 2J^f/CfefB!|LiiiMYo^ (^^Wy^ofr^+ai^fA 3 yftf -3 

■m 

struct node{ 

char kind; // '0'= bread , 'l'= pie 

int num; 
node* next; 

} ; 

struct Queue{ 

node *top,*tail; 

} ; 

/***************************************************************************************/ 
void sort(Queue q,Queue &qB,Queue &qP) 

{ Queue h; 

while (isEmpty(q)=='n') 

{ 

h=top(q); 

if (h->kind=='0') // = bread 

enqueue(qB,h); 

else 

enqueue(qP,h); // = pie 

dequeue(q); 

} 

} 

/***************************************************************************************/ 
void amount(Queue q,int Sara) 

{ Queue h; 

while (isEmpty(q)=='n') 

{ 

h=top(q); 
am+=h->num; 
dequeue(q); 

} 

} 


:PEDZ 

I (b ... out Of Ajf T M d|flZ uerdzo^ftnff T T3 K(^ df+T I EZ#$l2nT +2&! i&stfp yftf 

. ( aPUfi Md| 

■'iG£ 

void print(BTree b) 

{ Queue q; emptyQueue(q); 
if (b!=0) 

{ 

enqueue(q,b); 

while (isEmpty(q)=='n') 

{ 

b=Top(q); dequeue(q); 
cout«b->val ; 

if (b—>1!=0) enqueue(q,b->l); 
if (b->r!=0) enqueue(q,b->r); 

} 

} 

} 


4 . .U d 4 11 _ ' " it ill 4jL4i'_^. 
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:Df6PZ 

. ( isPerfect ) U 05 Hf ONjOf^l ohbSnT Lft Ljdi IoRDESe^P y(%f 

char isPerfect(BTree b) 

{ 

Queue q; emptyQueue(q); 
char c='n'; 

if (b!=0) enqueue(q,b); 
while (isEmpty(q)=='n') 

{ 

b=Top(q); dequeue(q); 
if (b==0) c='y'; 
else 

if (c=='y') return 'n'; 
if (b!=0) 

{ enqueue(q,b->l) ; 
enqueue(q, b->r) ; 

} 

} 

return 'y'; 

} 
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03 4jJ j& i^] SO 

;i a )3-a* 1 !^M ^jc. ^xJl s-lc-dLoiVI <* Vwl A-al*Jl Aii^Ul -2 

. JWI ,> S^l j A AjlaJ f.lft.VunNfl Axj A2k.jJ Ia] lA^IaliA Ajl c.lc..iiujl ^jC- 

A^.jj V J dn^v j dil aJjuJI C J B J A , Wi a (_yil P^ ^ <_£As.Ic-A1ujV 1 (jl d_nd) ^aLxJl (JfLdll ^jl 

; ( c-l^^yU ^)J^<aJ <iUajaij 

AjAa>J <A11 a] ? ^1 (jjA t-oLoj \g jjgflj dll ajIxjII AjijJ SaIc.] (_£A^c. s-lc-Ajjail (_J£ ^3 ^aili l Ali ^oAjA^. dA jJax-* =^ c-l ^“'j AakjJ V l-A^Ua 

(_jaS ^l^ ■&*■*>! J* lclbcl ^AA C5^] ^ c_iAAj UjI Loj J ^ AaJLoia]I L-lull jj Aiix^ A lod ^^3 lctbcl 

,(B) dll ajLdll dill ^11 (J*^al^]| (Jjl^jall e^a (J£ Li] ^Jaij gOtO 4 ^ llxi jV ( B) (_£A^*]l p i r '\ . ,V 1 n*_] La aA^i.^a]l dlLa_lljd]l AlAii 4julila 
^ i_ fl3jp]l Ja^joi ^l (_}j^aj ^jl Axl e^a (JjV (B) b°L-laA 4_il ^dal^ll j-a _4x- jiaLall dll A iIhaII &AA jl£-a ^ h>-» j <liLdal L-laA dill] 

jIjc. SjL-ialj LLaS lilli] 5 AjJ jaJI allla-lc.jiaiVI JJC. ^^Jc. l—aSjpJ (B) alll^a JJE. . ( ! ! ! -1^2 oA^Ij ’i^a VI -lijj V (_jjll (C) ijajj -1*J (_^l 

flja 4_ajkj .la"' (B) (j^ L5^^W J 4 al ■'••* J 4_Laj^)l^iJl 4 _jIaj 


jC. Jidj A lo^^jI 

(£.}j*]i c-ic-djoj^i <. v'w 

t- A-ijIj Adi^)la 


Void P() 


void P() 

{ int i=0; 

void P() 

{ 

Start: 

{ int i=0; 

if (condition) 

if (condition) 

while (condition) 

{ 

{ 

{ 

A ; 

A ; 

A ; 

P(); 

++i; 

+ + i; 

B ; 

goto Start; 

} 

} 

LI: B ; 

C; 

else 

— i; 

while (i>0) 

C ; 

} 

{ 

} 

else 

B ; 


C ; 

— i / 


if (i>0) goto Li; 

} 


} 

} 




Lali^jl 4_l3 j j. Ai LaiA^aa ^—11 <iLjaVL 1 L—Ijqil Lftll "'ll j l^JLjjjJ j | alt)C 1S 02c. ^1 v -v ~l. ill jS aJ djlfrlc. Hj. ''I o^c. cJI"^ 1 (_^2 

(3^-3^ f I r - '''' ‘ ‘'I ^>^-1 ~; ~^-~' oLa (Ja»“u>i ~1 j ^ AjJ^jtll ‘ 1 jlg.1 <~- 4 I ■ ..VI ^ lr- Jjj 

lili ^ 4 aViA ^ . ~~ ii' L-» ^ (3^-1 Cy* jLL ^ I ^ cjl a jLliH juiL ^jj ^ j^c. -1 r- vi. .1 (J£ jli ^ j ^Jl ^_jLii] ^ j-a 4 p i L*. ^ w jl 1 ^ ~ v. * 2 L-vVl a 
i’ujl 1 ir.l ^ j~' ■ .'I 4-ljl^al (3^-1 Lh° '-A l Jj 3 - ~ ^1 ;>*■» ^11 d AA La^ lllic. L-laJ ? djl Laix ^11 oA^-J 4 alt'll ^A jjaJI a. I r- ~i'l. ,iV 1 AxJ La dll saLi] LLia] jl£ 

a al aA“u a| jS a i Lajl j ? 4 jA jjaJI djl p-Lc- AL aVI djl^a AAC- AxJ ^^34 AlAC- I q LS 1 V LiA 1 a1 t L_ll pi r d j. al ^Jl jjl p I r '"'' al j>a oA jjtll jj jLa 

; a j^aJI caa jAfi JU3I J'lLLI jl _ L^_ia Liijpi <“il 1 L 1 * ^11 jj jiAll dil ui.^all 


( dll ‘ a all a a a 1 ' A'it a j ^iiA ^I^Jll 4-]' ‘ aal 4_]A^C. 4_i^aj^l ad. L_ii£l ; (JLLa ♦Ja 

:JJI 

#include <iostream.h> 

#include "Stack_P.h" // name of Stack = stack , val = int 
#include "Stack_PC.h" // name of Stack = Cstack , val = char 
/***************************************************************************************/ 
void Hanoi(int n,char a,char b,char c) 

{ stack sN; Cstack sA,sB,sC; char aux; 

emptyStack(sN); emptyStack(sA); emptyStack(sB); emptyStack(sC); 
start: 

if (n==l) cout«a«" --> "<<c<<endl; 
else 
{ 

push(sN,n); 
push(sA,a); 
push(sB,b); 
push(sC,c); 

--n; 
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aux=b; b=c; c=aux; 
goto start; 

L: 

cout«a«" --> "«c«endl; 

--n; 

aux=a; a=b; b=aux; 
goto start; 

} 

if (isEmpty(sN)=='n') 

{ 

n=top(sN); pop(sN); 
a=top(sA); pop(sA); 
b=top(sB); pop(sB); 
c=top(sC); pop(sC); 
goto L; 

} 

} 

:D6QZ 

. PostOrder 50B?YdeR(Mi(^L2nT +2&5! yftf 

:chJ 

void printPostOrder(BTree b) 

{ 

Stack sl,s2,s3; emptyStack(si); emptyStack(s2); emptyStack(s3); 
start: 

if (b!=0) 

{ 

push(si,b); push(s3,b); 

b=b->L; 

goto start; 

LI: push(s2,b); 

b=b->R; 
goto start; 

L2: cout«b->val; 

} 

if ((isEmpty(s2) =='n ') &&(top(s2)==(top(s3)) 

{ 

b=top(s2); pop(s2); pop(s3); 
goto L2; 

} 

if (isEmpty(si)=='n') 

{ 

b=top(sl); pop (si); 
goto LI; 

} 

} 
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4f* 

A 


Tree Structures - KfUUfA^t 

# 

.Jlk, 


: hOpZ 

L^daORfA, (Non Sequential Structures) +dBP 2£ l 2g KXfedgl Qj LffAIjLjjyA_j3Njg^TUf Lfc 

: Ol3^(fi$a^ 

.(+<$t)f T \%>V zh^T d? L^nQen Y<52l<+p!jZ fr&fr) d^T d? L^^^R+puZ fn&U CftfT liJpONj 


: (Tree) - 

) _ j^Nj^blg+ciarJ^, links Open# zHa^jrzhiOM, nodes (% LjjizAd^jdfTJj 

I !gyA[ Aj JAd^d* root a^lsj^pjAA Lsdrtt^Z pyfifcNJJf T) t| [^cycles IC#2 AjoU (Hierarchical 

... fcNjAacPqcJZI Ig^zlf pjLJiA, flz!/LtlizA^dz 
K'jPD|Zf)5K'(^[M^+ ®f, +1 ($ 2$$ Uf lli.p5(^^J 12$! £ULj Id^l^yCqdfclzatf T li$L£i(2rfnf I li#21fef< 

. IC(^L(lizA^A+^n!f K P^|L(lizAl2plM|j| , tT Ajo 


2ul j£3I 



Am ^11 


A \ <■»>. 


jUjVI <a\ Jl\ 


: B^LEAff PfDZ- 

: +^L2nT Cp^ (&$f I2t I V$\ri$L\/<3& 



: +^L2nT Cp^ (&d$d 13& ydtfz 

((2+y)*(x-5))+(z/x) 


. Generalized Trees IdMi^TlJfA Binary Trees \ 2CqTUf d$l SCqTUf YfA3J0>ap_^lz 


: Binary Trees - HwJMJffJltllJE ❖ 


. ^Uf I \ZZ-0jlftZ y+! (aj&LftdCRf 2^TLf ONjA 

= □ 

: L$Hjf LflHTTf pcO |c3fc B tcHjft \$fy\2r\T Ct^Lj : 1 £ ift* 
( +£2(^l2nT!f) B = 0 ■ 

L2r|T!f B1 Ct^Lj Lji^ijG^LJE&nT B2 , B1 . 2H# <$U2LJflZ O I dbf B = < O.B1.B2 > ■ 

. fdgif+#n ! l L2r|T!f B2 A+iB^df Icfsitf 
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— 1— CjLlLi* a\\ j dlL-a j 


= 2 lW 

i ac^oycf If fr&NfiyA|Lft, O u! Ljffif LJtdf B2 t$en!f I2rfnf3*l A, O u! 2(&Jf Ljtf B1 tflertf lafTlf 3q Ct$_j 

. dqflf LJtdf Aatnlf LfttOrpyGf 5 A at dCf LJtdf A2t*tf LJItd 

: 3 £TpM“ 

.ny^Lf (&j Ltfte, LjMfjLfflZ Lp y^L] fey A2 %t OQ LflU YD tMjjf HCCpuz!/ flzJf LMn&LJlJdz 
. nj YU^Zni ICl^/OQ nj u!&n, ICIi£ jt$q5Ajt$, n, Ifjz! (Ancestor) 2 I£>ZcSj[p ni LBZLPy^Lj 
. nj LJU#®t n, ICl^/flQ nj ul&jbn, Kll£jt$q5Ajt$, nj Ifjz! (Grandchild) pop (^n, IfJZLPy^Lj 

= 4 lW 

: 2$Ufl EZJPA+#$l2nT65lflZft! 

. j&Z&f SPf PQ (Internal Nodes) tcttfcjfoZ ypfcjfT E$A(^j Otf fl2f O^Lj ■ 

. (Leafs) 5j2ADC) (External Nodes) +ar|2(^ J^Z fLAQfiij I (J OKf f)z!f CdfzLj ■ 

: 5 gift* 

. 5j2AjfapcfgA2t*i!f LjhyToSoEDy* \2r\V$OB&ESb®-]\, flzff LflidCfclf* I#tfjl2nT Ljli (Path) $£OCt$_j 



Ljfrui SC^oyOT ^ fr|A 

at djr lj% 4T Aatciif 
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1— djLJax a\\ j dj\Lo j jf\ 


: K«fliqUEAfrijBj^ff ytfQ 

L2r)Tff IjfljCBlflZ x A+#$l2nT B L DU* 2$u 


D(B) = 2 !#tl2rfnr|2p IflZ pLIAJ QELJf flfcf 

D(B) L2r)Tff+r)2p 

1 

Vol(empty tree) = 0 <- d^g)Z ffZ 

Vol( < 0,BLB2 >) = 1 + Vol(Bl) + Vol(B2) 

Vol(B) L2r|T!f Dpf 

2 

<E 2Lri!f A lflz!J l^jL^nyl jAf 5 ffiGJ OBhCUOf RJf flZ 

h(x) = 0 ; x = root 

h(x) = 1 + h(y) ; y = father of x 

h(x) LRZY^f 

3 

E1(B) = max{ h(x) ; x is a node of B } : L2r|Tff OBLfJZ YC|2f y/PC 

H(B) L2r|T!fYtgef 

4 

(MzMdfcflzD0MJfflcz!j : 

L(B) L2r|T!f IT 2Z 

5 

LC(B) = I h(x) ; x is a node of B : (E!jj|Z KXSfEf' YM$: 

Ljiz yA)ftf+^d; 

f 

LC(B) L2r)T 

7 

6 

LCI(B) = Eh(x) ; x = internal node of B : Iffiflf dS|j}Z ICC^^f YAd^d; 

CDflfyAittSfdi 

f 

LCI(B) L2r|T L(1 z: 

! 7 

LCE(B) = Eh(x) ; x = external node of B : (B^ADC(^^2f YAd^d; 

, QiaaflfyAittSfdi 

f 

' LCE(B) L2r|T LJli 

! 8 



: LpjouL^, Q(t #T!_f C61 14#1 L2qT^ B L£R : ijIDZ 

Root(B) = nl 
Left Son (nl) = n2 
Right Son (nl) = n4 
Leafs = { n8 , nlO , n5 , n9 } 

Internal Nodes = { nl , n2 , n3 , n4 , n6 , n7 } 
h(nl) = 0 , h(n2) = h(n4) = 1 , h(n3) = h(n5) = h(n7) = 2 
h(n6) = h(n9) = 3 , h(n8) = h(nlO) = 4 
H(B) = 4 
L(B) = 3 
LC(B) = 22 
LCI(B) = 9 
LCE(B) = 13 

LC(B) = LCI(B) + LCE(B) LpjOuLj : taSjDZ 

: KFjqfKWHiqUEf ygQ 

. S^QrT E^DfApAlftZft! : (Linear) KUCIfK^RflLtllF -1 


IfcfAlflZ 0 I A£d|05: (Complete) HfffHfifflRflLtl|f-2 

LgjZ 1 i /^d|CB 

flZ4 2 iA|d|05 

lflZ2 k k I A|d|C6 

.+ 2 h = 2 ll+1 -1 : h CapG^fOt B ISnTIJOBflzI/ffZ 

. flz!(6$gzlCAa&C(^ (#y^ Lp D 



Vol(B) =1+2 + 4 


a \\ 4 jK _ dlxJtll Ajl-qLts. 
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— \ — CA ] a!1 j 


: (Perfect) hpTOKSWRMIf-3 

, KQ[j2Si Aj6LP_Jc6q 25 3 LJfl ^ cf a £2 (Ml flz!(£^CM2C($(| d|yo^ 

. Ljdf1rrji CB$£ KQfj^f Lftfcl !(fl!J IJ^jOBA 




: Binary Search Trees I WKBtHtqtf - 4 
Iflzff+#L(J2|T'CQ|zK^3Z ON>(^n L2r|T IdD 2[ <£lf 2 2D|f I KZp^d|flz!f Lp to L2Std^bL(ii IfcU SCqTDONj 
Qjf ytrAc: I+z!(^P (3jYUf L0zp#Ljd2^n^bL^(<+^n L2nT +dJ Lp£f 2 SO!f T E^&iA#flzff A, C^jYLf 

. ( 2LdJf 2 20111 Ha2d^f0@ : AL(jfr2 2O!JI 1222^1 !J 


25 



11 






7 17 51 44 68 



2 


/ 



: Q^jl ohi2nTld>(f t^L^fTLij: 1 i$DZ 

( 47,25,77 , 11,43,93,65,31 , 17,7,44,68 } 


: Cf^jl ohiSriTldct Gtf Lflffmj: 2 ifiDZ 

{6,4,5,10,2,1,0,11} 

10 

\ 

11 


/ 

0 

: KWBtqgdiFjqpijffL# 

\_Log 2 n\<H <n-\ : , H (aj3|2f A n (sjJ|3+^l2nT B 1 Hftud z 

. x Lj^TTDOfoT fl2 2ifciNj 1 to 

|>og 2 /J I Affoce^DH ($(g2f Lfto, IpBA f B +#$L2nT ft : HUdz 

/ < : lftol|2A f T AjfcA n Qk$p +<J0^l2nT ft CB: KuSiDZ 

^ [_Log 2 k\ < LC{B ) < —— : lanjSfdflaB 6ByA]ftfl3^dfT; 0 ftdi n (^D l$^L2r|T B L£R : 2 Kfcud z 

. n 2 yfA yQ^m^n mdl^AjQLlcfDCEL^k, n (B^p+^L2nT06yA3(^+^dz Hlldz 

PF(B ) > log 2 / : 5J2 Aj! OpAJYl^pLpjo, IpEA f T Ml #$l2nT B L£R : 3 lifud z 
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— 1— CjLlja* *11 j Cjjua jj)] 


struct node { 

element val; // int 
node *L,*R; 

} ; 


typedef node* BTree; 
BTree b; 


: KW^UEufDZJ 

. K^eradl ^OC^ST d| gp^ y3c&-*dz 

: rn \~m\ hymgz ft : l ^iqpLj^jc3i^piqi£uiDz-1 

char ' ••• +®^df+^n!Ji2nT!ji igzradzL + & 

T&pjfTii^rilf \2r\Vf\ !g2TcldzR 

. (atcilf i *P i wuf igzij i !g?radi^ a\ij b iafnf l^bokS^a 




:i|ID Z 


: ijtr^qpq^jdhfiMf0i£iuEiiiaz-2 

flz!J Qjgkcea &, Oqflf LJtJf mt AT a^flf LJUf cpg, lflz!J KCMMMj&ap ft T AjoT ®hl!pm/uA(B)&TS 5 [ d2 2zl_j 

: 002^ 


J\R$l_p!(&ftA. Ol4itL]tdfq^AMj2n+l A, I 2£3fLjUf[j!gA\lj2n LJ5, n L#jt$ : +(J>f$fl2r|T LJii flzffQpc 

. m/2 [£ igzff Asij m igz <&£ 



const n=100; 
struct node { 

element val; // int , char , float , ... 

int L,R; 

} ; 

typedef node BTablefn]; 
struct TabBTree { 
int root; 

BTable tab; 

} ; 

TabBTree b; 
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— 1— CjLJa* L5 -iJ j 


root 

1 


: K'Gftj cf (^|t^!| L2nTff I ^.y^: ifiDZ 


1 

a 

2 

3 

2 

b 

4 

- 

3 

C 

6 

7 

4 

d 

- 

9 

5 

- 

- 

- 

6 

k 

- 

- 

7 

L 

14 

- 

8 

- 

- 

- 

9 

e 

18 

19 

- 

- 

- 

- 

14 

m 

- 

- 

- 

- 

- 

- 

18 

f 

- 

- 

19 

G 

- 

- 


'. Traversal - m cciziNHf □ 

. (ajEZ l^diri!(ad^nQ2 pdpijkj Y$2f<Yt a L2r|Tff ftZ LpiflZ y)=h2A2d£l IgyAqKf+C022 frlj; 

: OK^CNjA, }<^L2r|T L£tZ y/^©iSO+XjAfrA< 
Ol4f Y2^f D&l ^ Y2^f Di? EfeolJ 0® : Preorder 2p[ d|Y^ VI 0 yA# - 
Y2^D^2^!/Di?0AD 2^dfYP^6fa : Inorder Oct^L!| Y (3SE(^ Yt o' - 

2ftl!/Di^a4^YP^Di?0AD : Postorder yA# - 


: +Xt^52a(^Tff I^K^dY^lijA+d^+^ianTIf alp L£R :i|K)Z 



Preorder : { a,b,d,e,f,G,C,k,L,m } 
Inorder : { d,f,e,G,b,a,k,C,m,L } 
Postorder : { f,G,e,d,b,k,m,L,C,a } 
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— 1— a\\ j jiJl 


: DfDZ 

Cf^jl ohhSnT C6Jj8AJf ffZ Y^o (2 Cf^jl ohiSriT CB®flJ ftz!J ffZ Y^O (1 : Y<¥ 

Of^+ ohhSnT CEy/W$?d#q?a (5 Of^i ahBfT 1/ 2Z Y<l?a (4 Of^l ohBTT Y^f Y^a (3 
L2nT flZ12&5(8 Of^l 0hi2nT6BQi2(^!fy/nRf+^dY^0(7 Of^l ohi2nT C60DfJf yA]Rf+^dY^o (6 
5aE^Y«i0f^+ ahBYrflZ+Z(&(10 2pC dfY^K^W ahkafT flZ+2&5(9 Od^Y®t^f^+ 

Of^l ohhSrfT 6BL0Z5®U+2^5(13 q50f^+ 0hb2nT 5j2AQZ(&(12 q5tdBflf Of^+ cM£r\T flZ+2&5(ll 
\ ohhanTL^L^Io^ (16 tcMONjOf^l ohl^T Lft |aftf(15 +&3P 6NjOf{$+ cM&)T Lft L^|o(f (14 

tetfONjOf^ 


#include <iostream.h> 

#include <conio.h> // --> 

#include <ctype.h> // --> 

#include <stdlib.h> // --> 

#include <math.h> // --> 

#include "Queue_pBTree.h" // 
const m=100; 
struct node{ 

int val; 
node *1,*r; 

} ; 

typedef node* BTree; 

BTree b=0,q=0; 

int n,i,maxH; 

int a[m]; // for width 

char c; // = choice of user 


clrscr() , getch() , getche() 
toupper() 

_exit(0) (= exits the program and closes the window) 
pow () 

for is_perfect 


:yo!f 


char menu () ; 

void insertNode(BTree &b,int n); 

void print(BTree b); // choices of print 

void printlnfix(BTree b); 

void printPrefix(BTree b); 

void printPostfix(BTree b); 

void printlnternal(BTree b); 

void printLeaf(BTree b); 

void printPath(BTree b,int n); 

int internalNum(BTree b); 

int leafNum(BTree b); 

void treeHeight(BTree b,int h,int SmaxH); 

void fillLevels(BTree b,int a[],int i); // for width 

int width(BTree b); 

int nodeHeight(BTree b,int x); 

int LC(BTree b,BTree k); 

int LCI(BTree b,BTree k); 

int LCE(BTree b,BTree k); 

char isLinear(BTree b); 

char isComplete(BTree b); 

char isPerfect(BTree b); 

/-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k/ 

void main() 

{ 

do{ clrscr(); 
c=menu() ; 
switch (c){ 

case ' 1' : {cout«"\n\nEnter the value to insert , val = 
cin»n; 

insertNode(b,n); 
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— 1— djLliax all j t i ' J a jjl aill 


case '2' 


case '3' 


case '4' 


case '5' 


case '6' 


case '7' 


case '8' 


case '9' 


case 'M' 


case 'I' 


case 'E' 


case 'L' 


case 'C' 


case 'P' 


break; 

} 

{print(b); 
break; 

} 

{if ((b==0)||((b->l==0)&&(b->r==0))) 

cout«"\n\nThere are no internal nodes ! \n"; 
else printlnternal (b); 
break; 

} 

{if (b==0) cout«"\n\nThere are no external nodes ! \n"; 
else printLeaf (b); 

break; 

} 

{cout«"\nEnter the node you want to see its path , n = "; 
cin>>n; 

printPath (b,n) ; 
break; 

} 

{cout«"\nThis tree contains "<<internalNum (b) «" internal nodes\n"; 
break; 

} 

{n=0 ; 

cout«"\nThis tree contains "<<leafNum (b) «" leaves !\n"; 
break; 

} 

{maxH=0; 

treeHeight(b,0,raaxH); 

cout<<"\nThe height of this tree is H(B)= "«maxH«endl; 
break; 

} 

{cout«"\nThe width of this tree = "<<width(b); 
break; 

} 

{cout«"\nLC (B) = "«LC (b, b) ; 
break; 

} 

{cout<<"\nLCI (B) = "«LCI (b,b) ; 
break; 

} 

{cout<<"\nLCE (B) = "«LCE(b,b); 
break; 

} 

{if (isLinear (b) ==' y' ) cout«"\nYes , this tree is linear !\n"; 
else cout«"\nNo , this tree isn't linear !\n"; 

break; 

} 

{if (isComplete (b) =='y') cout«"\nYes , this tree is complete !\n"; 
else cout«"\nNo , this tree isn't complete!\n" ; 

break; 

} 

{ 

if (isPerfect (b) ==' y' ) cout«"\nYes , tree is perfect !\n"; 

else cout«"\nNo , this tree isn't perfect !\n"; 

break; 

} 


case 'O': _exit(0); 

} // end of switch 
getch (); 

} while (c!=0); 

} 

/***************************************************************************************/ 
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— 1— djLliax j t i ' J jj) aii 


char menu() 

{ char ch; 
do { 

clrscr () 
cout«" 0 
cout«" 1 
cout<<"2 
cout«" 3 
cout«" 4 
cout<<"5 
cout«" 6 
cout«" 7 
cout«" 8 
cout<<"9 
cout<<"M 
cout«" I 
cout<<"E 
cout<<"L 
cout<<"C 
cout«" P 
cout<<"Enter 
ch=getche(); 


Exit \n"; 

Insert Node \n"; 

Print Tree \n"; 

Print Internal Nodes \n"; 

Print External Nodes (Leafs)\n' 
Print Path Of A Node \n"; 
Number Of Internal Nodes \n"; 
Number Of External Nodes \n"; 
Height Of Tree \n"; 

Width Of Tree \n"; 

LC Of Tree \n"; 


Is 

Is 


LCI Of Tree \n"; 

LCE Of Tree \n"; 

Is The Tree Linear ? \n"; 

The Tree Complete ? \n"; 

The Tree Perfect ? \n\n"; 
your choice : 
cout«endl ; 
ch=toupper(ch); 

} while (((ch! = 'M')&&(ch! ='I')&&(ch! = 'E')& &(ch! = 'L')& &(ch! = 'C')&&(ch!='P'))&& 

((int(ch)<48)||(int(ch)>57))) 

return ch; 


j ************************************************************************************ * * * / 

void insertNode(BTree &b,int n) 

{ 

if (b==0) 

{ b=new node; b->val=n; b->l=0; b->r=0; } 

else 

if (n<b->val) insertNode(b->l,n); 
else insertNode(b->r,n); 

} 

/***************************************************************************************/ 
void print(BTree b) 

{ char p; 
do { 


clrscr (); 

cout<<"l: Print Infix-Traversal \n"; 
cout<<"2: Print Prefix-Traversal \n"; 
cout<<"3: Print Postfix-Traversal \n\n\n"; 
cout<<"Enter your choice : "; 
p=getche(); cout<<endl; 

} while ((p!='1')&&(p!='2')&&(p!='3')); 

if (b==0) cout«"\n\nThis tree is empty ... , press any key to continue ... \n"; 
else 

if (p=='l') printlnfix(b); 
else 

if (p=='2') printPrefix(b); 
else printPostfix(b); 

} 

/***************************************************************************************/ 
void printlnfix(BTree b) 

{ if (b!=0) 


{ 

printlnfix(b->l); 
cout«b->val«" " 
printlnfix (b->r) ; 

} 


} 
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/-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k-k***/ 

void printPrefix(BTree b) 

{ 

if (b!=0) 

{ 

cout«b->val«" 
printPrefix(b->l); 
printPrefix(b->r); 

} 

} 

/******************************************************* 
void printPostfix (BTree b) 

{ 

if (b!=0) 

{ 

printPostfix(b->l); 
printPostfix(b->r); 
cout«b->val«" 

} 

} 

/***************************************************************************************/ 
void printlnternal (BTree b) 

{ 

if ((b!=0)&&((b->l!=0)||(b->r!=0))) 

{ 

cout«b->val«" 

if (b—>1!=0) printlnternal(b->l) ; 
if (b->r!=0) printlnternal (b->r); 

} 

} 

/kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkJ 

void printLeaf(BTree b) 

{ if (b!=0) 

{ if ((b->l==0)&&(b->r==0)) 
cout<<b->val<<" 

else 

{ if (b—>1!=0) printLeaf(b->l); 
if (b->r!=0) printLeaf(b->r); 

} 

} 

} 

jkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk/ 

void printPath(BTree b,int n) 

{ 

BTree t=b; 

cout<<"\nPath of "<<n«" is : 
while ((t!=0)&&(t->val!=n)) 

{ 

cout<<t->val<<" 
if (n<t->val) t=t->l; 
else t=t->r; 

} 

if (t!=0) cout<<t->val<<endl; 

else cout<<"The node "<<n«" doesn't exist ! \n"; 

} 

Ikkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk / 

int internalNum(BTree b) 

{ 

if ((b!=0)&&((b->l!=0)||(b->r!=0))) 

return 1+internalNum(b->l)+internalNum(b->r); 

else 

return 0; 

} 
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/******************* 
int leafNum(BTree b) 
{ 


/ 


if (b==0) return 0; 
else 


{ if ((b->l==0)&&(b->r==0)) return 1; 

else return leafNum(b->l)+leafNum(b->r); 

} 



void treeHeight(BTree b,int h,int SmaxH) 
{ if ((b==0)||((b->l==0)&&(b->r==0))) 

{ if (h>maxH) maxH=h; } 


else 


{ treeHeight(b->l,h+1,maxH); 
treeHeight(b->r,h+1,maxH); 

} 



void fillLevels(BTree b,int a[],int i) 

{ if (b!=0) 

{ ++a[i]; 

if (b->l!=0) fillLevels(b->l,a,i+1); 
if (b->r!=0) fillLevels(b->r,a,i+1); 


} 


int width(BTree b) 

{ int H=0; 

treeHeight(b,0,H); 

for (i=0;i<=H;i++) a[i]=0; 

fillLevels(b,a,0); 

int wid=a[0] ; 

for (i=l;i<=H;i++) 


if (a[i]>wid) wid=a[i]; 
return wid; 


} 

/ 


int nodeHeight(BTree b,int x) 
{ BTree t=b; 
int h=0; 

while ((t!=0)&&(t->val!=x)) 


{ ++h; 

if (x<t->val) t=t->l; 
else t=t->r; 

} 

if (t!=0) return h; 
else return 0; 


int LC(BTree b,BTree k) 

{ if (k!=0) return nodeHeight(b,k->val)+LC(b,k->l)+LC(b,k->r); 
else return 0; 



int LCI(BTree b,BTree k) 

{ if ((k!=0)& &((k->l!=0) | | (k->r!=0))) 

return nodeHeight(b,k->val)+LCI(b,k->l)+LCI(b,k->r); 
else return 0; 


} 

/ 


/ 
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int LCE(BTree b,BTree k) 

{ if (k!=0) 

if ((k->l==0)& &(k->r==0)) return nodeHeight(b,k->val); 
else return LCE(b,k->l)+LCE (b,k->r) ; 

else return 0; 

} 

/***************************************************************************************/ 
char isLinear(BTree b) 

{ if (b==0) return ' y'; 
else 

if ((b->l!=0)&&(b->r!=0)) return 'n'; 
else 

if (b—>1!=0) return isLinear (b —>1) ; 
else return isLinear(b->r); 

} 

/***************************************************************************************/ 
char isComplete(BTree b) 

{ int H=0; 

treeHeight(b,0,H); 

for (i=0;i<=H;i++) a[i]=0; 

fillLevels (b,a,0); 

char q='y'; 

for (i=0;i<=H;i++) 

if (a[i]!=pow(2,i)) { q='n'; break; } 

return q; 

} 

/***************************************************************************************/ 
char isPerfect(BTree b) 

{ 

Queue q; emptyQueue(q); 
char c='n '; 

if (b!=0) enqueue(q,b); 
while (isEmpty(q)=='n') 

{ 

Top(q); dequeue(q); 
if (b==0) c='y'; 
else 

if (c=='y') return 'n'; 
if (b!=0) 

{ enqueue(q,b->l) ; 
enqueue(q,b->r) ; 

} 

} 

return 'y'; 

} 
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: DfDZ 

. (! B®d2(qTlJf L^kLJia^u'!/ L02 6 ) U ffiL0^Wi^T Lft |ofK&Dfc+aM^q> yfitf 

char equal(BTree bl,BTree b2) 

{ 

if ((bl==0)&&(b2==0)) return 'y'; 
else 

if (((bl==0)&&(b2!=0))||((bl!=0)&&(b2==0))) return 'n'; 
else 

if (bl->val!=b2->val) return 'n'; 
else 

{ char q; 

q=equal(bl->l,b2->l) ; 

if (q=='y') q=equal(bl->r, b2->r) ; 

return q; 

} 


: OfBZ 

. Cf^l ohb2r|T LJliflZ 2 ty 1&0P yfitf 
. ($p lflz!J a fZ L2r|T!J flZ yod? y| ©hbftiri L2nT Cfif^L^dz;^ 


void deleteNode(BTree 
{ if (b!=0) 

{ 

if (b->val!=x) 
if (b->l!=0) 
if (b->r!=0) 

} 

} 


b,int x,BTree &b2) 


insertNode(b2,b->val); 
deleteNode(b->l,x,b2); 
deleteNode(b->r,x,b2); 


1) A AJ-lllI ^1\ b2 ~}' 'y 11 ' iil d_laAj ^aJ ^ya j 


:Qfaz 

:YAna|(6Kty+T!/OB(e| B2 ydf i AjfcBl ICl^Bl aZPD^L2r|T Lfli$er| ^9B2 +#$l2r|T L^y^Lj 

. bi acraarr L^n B2 larfr l& l*j^| aPk+ ^2ngy(^f -1 

Bl 1 B2 3 . Bl 05B2 p^^kY^dl^k+^nQY^ -2 


: Lpt Lp^Ptf+K^hhjEf 



char equal(BTree bl,BTree b2) 

{ 

if (b2==0) return ’y’; 
else 

if ((bl==0)&&(b2!=0)) return 'n'; 
else 

if ((bl->val!=b2->val)) return 'n'; 
else 

{ 

char q=equal(bl->l,b2->l); 
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— 1— CjLlla* all l5 Aj j 


if (q=='y') q=equal(bl->r,b2->r); 
return q; 

} 

} 

/***************************************************************************************/ 
void frequency(BTree bl,BTree b2,int &n) // MW 

{ 

if (bl!=0) 

{ 

if (equal(bl,b2)=='y') ++n; 

frequency(bl->l,b2,n); 
frequency(bl->r,b2,n); 

} 

} 

/***************************************************************************************/ 

: 0!(^Q^!JJ^t$65CEKLj & 

int n=0; 

frequency(bl,b2,n); 

if (n>0) cout«"b2 is part of bl "«n<<" times "; 
else cout«"b2 is not part of bl "; 


:tifaz 

L2r)T!f ^(Mirror Similar) I L£ </t\U 

L^|dfeldrKpfiPY(^f. (OKf yfHf 05(3$ I2rfnf ydl 

. I L^L^T 



2 3 3 2 



4 56 7 7 65 4 


■m 

char isMirror(BTree bl,BTree b2) 

{ 

if ((bl==0)&&(b2==0)) return ' y'; 
else 

if (((bl==0)&&(b2!=0) ) I I ((bl!=0)&&(b2==0)) ) return 'n'; 
else 

if (bl->val!=b2->val) return ' n'; 
else 

{ char q; 

q=isMirror(bl->l,b2->r); 

if (q= ' y' ) q=isMirror (bl->r,b2->l) ; 

return q; 
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1— dlLjJax j dAxa j 



Jk 


v} 

Generalized Trees - NZp^i^lJE Jjj 

i j) -#> 

'a 


: Ljsattfjr c tifltr azLj ip 5 awds^agfrij yotM^dz iflz #! ^(^L^manT a\i>cHi£iatr]f 

: i \fimz -1 

# L£ 2pC RCf^ (L2nT!|+n2M K'j2TctffiDdM#Z 2 2zoA, pQACf T EH iipDE^TdcIf LJJiStJ dipofAf IflzIJT Art 
. K'LXff!/1/ zh£)52 <4 2£ L&ofcpJAj! Q£3LJf p!J jWjL£Dzl2A]acf \ 2 $$ OB2p^jY^yddf jWjL^tolJLyft5!(go^Z 

:i|IDZ 

y(^ (^TTfy&lzLJcl* 6 ONj(pLlAu ! OMjf fla# L2nT!J+n2pLp^jtQ, (1) yfTlJ CO l$$t cffi# L2nT!| L*R 

: (2) y+Tff05(^, K^a#LJJi3g[ dz 



: OiCEff yt=T!(E&<±&i| l2r\V.f \ <$t}2 GBzkGfjljQH & 

const n=6; // n = Degree of GTree 

struct gnode{ 

element val; // int , char , float , ... 

gnode* a [n]; 

} ; 

typedef gnode* GTree; 

: d^KEDCKfcuz aoeiehigEKtaituiD z -2 

latMOBY&r ^oU, + !(ff!_f IJfljOB. Q(f OUf I HZX^ 2Ta#yp5AyAjf pAf I E^AJfypD, L^TadiflzIJi Art 

. pLIAJf f^Z l_f£ (M^JiSqTIf L^PkL^cSA, IzApdf 
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tamp tdttfjr Iflzlf HxrtijOB^ gy|01 IgllfibLJI !HyrfD_jJ&, YUfl !g2Ta5fJA cPdyznhyofcf OEA \ &D.f IM/$zR LJdz 
LPOI zppft'V' WlCl^j^A, OD !g2T3<Lp}zff UpOLpM'O" CfoJ flZ YA\.^\a 2 or Ujfo^YD 

. YUf I !g2T3<^z!| 



: IW A|PHJ0W; til# ❖ 

: +3(t+dE^fAP!f+CtjATi^L2nT T igCB^L^cBS, \aMHZr\T OBfjzl/CKp B2 2zd# SSk\\ (EfjljL^oB&g 
. + L2nT!f 05lfjz!f I JljT 3|? df LjtJf 6+ cffi# l2r|T!_f OBlfJz! yAJf LjtJf • 

. I &S$ L2nT!f CGlfiJz!/1 ^Ljdqflf LjtJf 6+ dfi$ L2r|T!f OBlfJZ APD • 

:i|R>Z 




:D6QZ 

.K]?ra#LjjiC(^[ dfp 3 ^ tig y&M &, g +cffli2nT C65j2Ajf+Z(&! +dri£fAP yfitf 

■iQf 

void printLeafs(Gtree g) 

{ if (g!=0) 

if (g->a[0]==0) 
cout<<g->val; 

else 


} 


for (int i=0;i<n;i++) 

printLeafs(g->a[i]); 
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const n=6; 


:OfBZ 

. +#$jl2r|T I !Qfc±Mdi2r|T Ljdl'otol^+dc^pfiP yi$f 


struct node{ 

int val; 
node *1,*r; 

} ; 

typedef node* BTree; 

struct gnode{ 

int val; 
gnode* a [n]; 

} ; 

typedef gnode* GTree; 

BTree b=0; GTree g=0; 

/***************************************************************************************/ 
void c(GTree g,BTree &b) 

{ 

if (g->a[0]!=0) 

{ 

b->l=new node(); 
b->l->val=g->a[0]->val; 
b->l->l=0; b->l->r=0; 

} 

else return ; // (^nUfdijg 

BTree bl=b->l; 
for (int i=l;i<n;i++) 
if (g->a[i]!=0) 

{ 

bl->r=new node(); 
bl=bl->r; 

bl->val=g->a[i]->val; 
bl->l=0; bl->r=0; 

} 

else 

break; 

bl=b->l; 

for (i=0;i<n;i + + ) 

if (g->a[i]!=0) 

{ 

c(g->a[i] , b1) ; 
bl=bl->r; 

} 

else 

break; 

} 

/***************************************************************************************/ 
void convert(GTree g ,BTree &b) 

{ if (g!=0) 

{ 

b=new node(); 
b->val=g->val; 
b->l=0; b->r=0; 
c(g,b) ; 

} 

} 
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—1— djLiJaat j diLi-o j 


03 Graphs - ijptt SO 


. ICd^LiJil (tf \\(3 2CqTUf Lp & , +&mgi+®($ S£ I liP$&£cL£ I2(fe 

: Graph - qafeif* 

<vl, v2> +t®d|K'^^ : Lflidr^iZA^dzE A (vertices) d^LiJiar^iZ^cbplzV lay G=<V,E> I^Aslj 

. (edges KG© A} ;ptyfKG£E5jf l£MJ dfzk. vl,v2 gV I & 

. (SfcljW frVfeW#«>*W-(®Z Lg y^|Lj 

<v,w>=<w,v> :lffi2dz?C£ Df Uf yfcizCRf KXfplSjf (egBL^k: ( Undirected Graph ) ltipQ|fi3 IJ«-1 
<v,w>^<w,v> : T T) \ifiSdflfUf yAJzCftf KXt^jf (egBL^k: ( Directed Graph ) inM^JMt-2 

:ljtacz 

. v^w : L|EL0!fO5©| <v, w> ■ 

2£ L0f>Lf^ y (0 OBS^Ufl [ZpoAi^ A, ©jiAJi0$ Lft y (0 OBS^Uf I HZ.0jvAli0| ^oLJl^daL^Z Ljny ■ 

. NjAlz 

: 1 ijFDZ 

G = <v,E> : G OK^f INIjAd|3c£ L0^L^d 

V<G> = {1,2,3,4} 

E (G) = {<1,2>,<1,4>,<2,3>,<2,4>,<3,4>} 

f dz L£ ia& DJfUf LftR (MMA©iU©dif|Z ft ymjLtfnd&ly(&$ 

fnAjt$T P L##6y|LpP K(£©cf L^nMil^d#y|LijGAP 

ld^+D^d|LliiPfr>a6+zdO(^>^ !gl AQD©di#\©iP 

:i p I !AJfT !g 


: 2 dffDZ 

G2 = <V,E> : G2 Q(f NjA#L0!£L*d 

V<G2> = {1,2,3,4} 

E(G2) = {<1,2>,<2,1>,<2,3>,<3,4>,<4,2>} 

) !JFDptfhqjL0!pL^y/Q(Lp!(MA, n i n Z l l ] AfolflZ n i flOo N\M2& L0tfl5D&Mjf Ojfeif ihiOuDZ 

. (complete graph 
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—1— ^ .all j ciaLiAjjl ^iJl 


: 3 iffDZ 

G = <v,E> : G Q(^D^AlNtlA$a^; L0!fiL^d 

V<G> = {1,2,3,4} 

E (G) = {<1,2>,<1,3>,<1,4>,<2,3>, <2,4>,<3, 4>} 

riavtcffizW 

:+& <V',E'> +$£?jA\lj 

- F'cF and E'^E 

- < v,w >c E' <=> vef and weF' 

:^WPdeiW 

I n2Rf A Deg'(v) IpBfAf t r^J Ljhtf zal3| !U. (3g L2pOf !J A Iflzlf IJNJ igLpBfAf Of Uf p(Z CNj Deg(v) Iflzlf \ r]2p 

■ Deg + (v) LSfrff 

:i|R>Z 

CKf NJA£L0$(fi|a LJ3 

Deg(x3) = 5 Deg(x4) = 2 Deg(xl)=l 

Deg (x3) = 2 Deg (x4)=l Deg (xl)=l 

Deg (x3) = 3 Deg (x4) = 1 Deg (xl) = 0 

: (path) STpUlfeiftit 

i < k < j-1 (ffS? v k +i A v k L^riE)|T^6+ dtf, f}z!| Lflzv;, v i+ i,., vj A\ljL0\h_jii idEO/ 

. L0ed*$lftZ I 'EBSffikD^g (elementary) JUfe C& $Of LftoA 




: (cycle) ifo* 

. N)AJi0£+ \G$ O5ftlW®10^:2LA , Vi = Vj + do h5$ hi ONj 

: (strongly connected) 

V f !gw LJJidEDA, w Mgv LJte^fn&LJ^LjJzw Av LflfjZyj:! 

: HtfjU)p JtJBfttflQZ ❖ 

: iXtAGiSi^z^ty & IfsfiZ i 2GhNjAdi0^y(9cfzL^d2 

: ( KJUqp. LT^q^Q^TDZf^p jdJjWp^SfulOZ-1 

Z[ I# OBytr Lj f)z!J G^DONjC^BLflMjf AaUt Uf, IzlfidMlJ IjfljCB M (Adjacency Matrix) 2AqRflSs[ di|j=k 
P?( n"&) false 1 c$f yu*LJJfaf T HZ Vj IflzIJI !g v, lflz|f LJliflAiaja pr^oLflfj^ ( yft) true tc$fM[i]|j] 

. Ct^i/aqi/l !gf f|ii0h2U(lfdiS5[ c£IJ*ljCn> k, NJA^afc L0!^1!(^ OBLftDouLj Lflflzff Lflnitfje pOqA 

: OKfijT y+Tff T H^/ddf 0^6|g 

const n=100; 

typedef char MGraph[n][n]; 


Ex_E A _ Op ' 4 ■■ K _ i " '■» 41 
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1— iHjLiJaafc j jaJl 



: iffDZ 

: 0!(t y+T!(feAqd|MlA#L0^yadaM 


n 

Y 

Y 

n 

Y 

n 

n 

Y 

n 

Y 

n 

n 

n 

n 

n 

n 


t dz 




: 2 I^K| IIV K^Di|EpjCU|iqpMulDZ- 2 

I Igd^j^&g, aZPD iglflZ L^^(t!#+^i^PflA^L0E)Z^ 

LM W+ SiJ gLJcfiBC^iil^yl \$ WP A KXSSatfyG&z 

yO&^f^fflj. qjf... , yCjftij! Bfiff L^/Aq y|UJ+p£5h23t Aq K?(l55fcl£ 

. 2W^M|jC(^c# 

: f Q?TQf2 L^Mip!|WLJ_^4.p_^ ZPdyQ&ipaj 



I^ZdpM[i][j] Z[ l^lJOByu'L] 0 zfD^^j(^Lpc^AaUtl^,+zt&i^(l 3 !(^JIK\lj 65 M 2 Aqt+SBrdi^(< 
pOqAqpZp? -1 +d¥_fytrLJ_#Jl HZ v, lflz!JMgv ; Iflzff LdirfjAJiljg fr&Lflfjts, Vj L^z !/1 !g v, Lflzff Ljdf'C^Uf 
a^o^g. Ct^B!jaq!|l !gfF|iiI 0 il 0 j(tJi^ d|l^p^ k, NjA# 3 £ L 0 $\\(a OB^dUoijLj LfflzIJ LflnOjB 

: act yfRf i E^ddf 


const n=100; 

typedef int MVGraphfn][n]; 



// or: float , char , ... 


-1 

43 

18 

-1 

25 

-1 

-1 

32 

-1 

57 

-1 

-1 

-1 

-1 

-1 

-1 


+EPfm.j!fta 


: ijJFDZ 

: 0!(t y+TKfeAB|d| NjAd| L0^yddzC6z 


: ftyWieie H*>8ljhjUMJp^ulQZ-3 

OB^zff flcZ ^Njl/zNK'jSTa^LdMr \l\ jAiL^y^ (Adjacency Lists) 2Aqt Vt ul iOtjAiiL^ydca !(s 05 
IjCqflJfS^ i uhM<6t j flztfyo^i Ajfcl&P+pip^hi !gETad£)Nji lftZft+l$ . flz!J D^jo [j!idA, L 0$> 

. flzif D^iyt o SjfZGf fct hedi^^l IJNjL&kA, j T !g i 

: act y+T!/1 H^ddf CFp ojlg 

const n=100; 
struct vertex{ 

element val; // element= int , float , char , ... 

vertex* next; 

} ; 

typedef vertex* LGraph[n]; 


Lid olt-d! a _ u y i 4 ■■ Y _ lGuI 
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1— c " ^ J djljLO j Jf\ 3^-11 


: iffDZ 

:0!(ty+T!JI ESAfifa ft u\ lUt|Ai£Aqd|[ftAl|L0$y3cfz[Sz 




: lJ«AfriJEfiif ^ ❖ 

: +&f K(&£f(^M>Lj 122 2nkO^ld$|K(^L02d^f|rZfn& 


G 


Graph Traversal - IJp^TjSD 


: LijK3fiPi3CMtiT2DZl 

OE>flz!f yfrt? IcKffi Qij6(Grapli Traversal) L0!^jWjQ di NJjMiftZ v A INtjAJ2qr L0uG = < V , E > IT 2^o 

. mU 2z!|A TOdtf: Q dBZ$$0 || (tfjlj. v LJJ4 ffiGN^gyA[ Af L^c^Oftf 


: Depth First - $Nj5Qfi^$r|2DZ- 1-1 


+$CZ+|$Gh^NjyKiA, pzhiaAd^ ($ L2AqdiflZ 2(g>Lpiz (+l®2|fYtO (Sj^LJdal dbf) IZAd^IRZ QdM 
fzh£t dzDiaAqdflZ (5j Aloft di^Z SPefl IgpfeL] loft cB2q; L2Aqd||Z £j X 6 LfiJZ I !gyT Lj^, ... IflzIJ IJNjp? 

. flzfya^qd£?Qtljj 

:0!(^Yl^!(^oAd#3 z !f v ANjftlzlqr L0uG = < V , E > IT 2^o 


char visited[n]; 

.lflz!JQd|i3 'y' I !gaAdd|a^LA, loftd2z!(£ ^zffyffi^T T) 'n' 2J IfjWjZT l^hEjzOCiLj- & 

: pseudocode ul/lgMmdMq dflari^fAP Y^llj 


char visited[n]; 

for (int i=0;i<n;i++) visited[i]='n'; 


void DFS(int v) // v = \m LRZy^) 


{ 


} 


int w; // w = 

visited[v]='y'; 

for (each vertex w adjacent to v) 
if (visited[w]=='n') 

DFS(w); 


: Breadth First - m bffijaf.i2Dz-2-i 
CB^lfaliflZ yrp-jJz(Queue) y(2 CBC^tr LAfzhfcoft d2£3(£ (elj ISAqdj^zff y&J#Q. dzPz IflZ Q dM 

. ffif y(€!f Grflljj j^NjAyGB OBC^ur LA^j IZAqdf flzf Q d^/(2!| 


Qtv+TljT H^seudocode u !/ l;s[DBAl/ 2z!(fa£t d£l ffi^AP CF^ k 


4 jK _ dlxill 
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1— djLjJax a\\ j jiJl 


void BFS(int v) // v = »*t$lflZyc!f> 

{ 

char visited[n]; 

int w; // w = (cJiflZ y<3p 

Queue q; 

for (int i=0;i<n;i + + ) visited[i]='n'; 
visited[v]='y'; 
emptyQueue(q); 
do { 

for (all vertices w adjacent to v) 
if (visited[w]=='n') 

{ 

enqueue(q,w); 
visited[w]='y'; 

} 

if (isEmpty(q)=='y') exit; 
else 

{ 

v=Top(q); 
dequeue(q); 

} 

} while (1==1) ; // exit 

: WflH vl L£K AOKEff NjAif 3c£ L£d : ijFDZ 

: (5 (M2 ftOfc to cMi0^C[ din&.j 

vl,v2,v4,v8,v5,v6,v3, v7 

: (IT 2z!(&2j/OH to; &!(glL0!pCtdin&.j 

vl,v2,v3,v4,v5,v6,v7,v8 


vl 



v3 


v7 


: UUM3PpfrpDZ2 

. D)f LJTljc^5LC^2d^NjpOD^f 523f. NJA#2£ L0!pQd£e|Hl3a|^(|PnUf || (tfjlj(^nQACtd|5aO2 1^:1) 
< i l$flj(&j A i L^riBlf!/ L^oLXYno, (Eft? Cftf i IflzDMqc# j lflz!J+aiiBfAP!J Q dlLXYno® || !H 


.( INtjAdi0^!(^ 05 i u! LaAqdl^zll+zA^diafilja^feLpi^A) Deg + (i) I !g j L3z!JCdi§LXYr|6cPcfl l^dz? , j > 
flz!Jymlfia^ad^iOipcd^ OrDFS l^dp<^r\($ Lj du, DFS ld[^BfAP!f 11^ p®Lj\Etoc&fl|aD (^clj 

. (aj&2&d|5 Al l^diflZ L^j^gyAr A/ L^daOftf 

(pseudocode) 

void DTraversal(Graph G) 

{ 

char visited[n]; 

for (int i=0;i<n;i + + ) visited[i] ='n'; 
for (i=0;i<n;i + + ) 

if (visited[i]=='n') 

DFS(i,visited); 

} 


i_ V ( 4 jl _ > " '■* lil 4_xt_^. 
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— 1— djLlLut all j djLla^ j^Jl 


void DFS(int v,char visited[]) 


{ 


} 


visited[v]='y'; 
for (int j=0;j< Deg + (v) ;j++) 
if (visited[j]=='n') 

DFS(j,visited) ; 


:iffDZ 

y+T!/CBOLr MfG L0£ I \2MU>\ ds^P 5dO<^ 

■MM OB2^d|Y®<L^,2Aqc^ 

1,3,2,6,5,7, 

4,9, 

8 

: 2ABd£Y (SBfc L^o0CLr &!(^iy/qRD%)li0^ 

1 , 3 , 5,6,7 , 

2 , 

4,9, 

8 

: D|DZ 

. U 05^L2nT L£ latfe L0£jWjL# LfcaBfctaS^ 5 Yftf. 2Aqftf fttft LJ3 

: Jfc, +^L2nT L£ L0jp3fel_J_jj S^Ufl HZ.^Aq(dig}Z L0$O5lflZ y+! LftoLJYrp.Yi^ 



const n=10; 
srtuct vertex{ 
int val; 
vertex* next; 

} ; 

typedef vertex* LGraph[n]; 

LGraph G; 

/***************************************************************************************/ 
char isBTree(LGraph G) 

{ 

int sum=0; // 5 j_Lc J_U SjjUil j_LxJ I jj_c j_*_j j I xc 

vertex *p,*q; // 5 j_ic J I Ua_o 

for (int i=0;i<n;i++) 


p=G[i]; 
sum=0; 

while (p!=0) 

{ ++sum; 

if (sum>2) return 'n'; 
for (j=0;j<n;j++) 
if (jOi) 

{ 

q=G[j]; 
while (q!=0) 

{ 

if (q->val==p->val) return 'n'; 
q=q->next; 

} 

} 

p=p->next; 

} 

} 

return 'y'; 

} 
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